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ABSTRACT OF THE DISSERTATION
A Paleoethnobotanical Study of Two Classic Maya Sites, El Perú-Waka’ and La Corona.
Clarissa Cagnato
Doctor of Philosophy in Anthropology
Washington University in St. Louis, 2015
Professor Gayle J. Fritz, Chair
Professor David Freidel, Co-Chair
Archaeological investigations in the Maya region abound, yet there is much that we do not
know regarding the use of plants in both the domestic and ritual sphere. This study focuses on
ancient plant use at La Corona and El Peru-Waka’, two sites in northwestern Petén, Guatemala,
occupied during the Late Classic and Terminal Classic (ca. A.D. 600- 950). I utilized macro- and
microbotanical data to shed light on the diets and ritual activities of ancient people living at these
sites. Specifically, I consider what plants were consumed at the household level and which were
utilized in the ritual sphere to prepare dishes and beverages for elaborate feasts and to
metaphorically feed divinities. To further elucidate the archaeobotanical data, ethnographic,
ethnohistoric, and iconographic sources of information were also consulted. Three main
archaeological contexts were considered for analysis: a monumental fire shrine at El Peru-Waka’;
two feasting deposits at La Corona; and a Terminal Classic household at La Corona.
The first context, an eighth century A.D. monumental fire shrine or Wite Naah, was
discovered on the frontal platform (adosada) of Structure M13-1 at El Peru-Waka’. I interpret the
charred plant remains and other materials recovered from this giant hearth as evidence for
agricultural-themed fire ceremonies. These rituals were likely influenced by the arrival of Siyakh
K’ahk from Teotihuacan in the late fourth century A.D., and persisted for centuries until the end
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of dynastic rule at the site. This study lends support to the idea that pan-Mesoamerican rituals of
fire existed, and continue to exist among indigenous populations.
The second context consists of two Late Classic feasting deposits that were identified
within the ceremonial core of La Corona. The first deposit, recovered inside a chultun, is closely
associated with Structure 13R-10, while the second was a midden adjacent to Structure 13R-7.
Macro- and microbotanical data provided clues to the types of foods and beverages served and
consumed during these events, one of which was likely a large-scale, community-wide feast.
Based on the types of plant remains recovered, I argue that the nature of feasting or the value
attributed to some plant taxa by the ancient Maya, especially with regards to edible greens, may
need to be reconsidered.
Finally, evidence of occupation during the Terminal Classic, a period that is equated with
large-scale abandonment and social collapse, suggests that the inhabitants had access to a range of
plant foods similar to those available in the Late Classic. I argue that the recovery of diverse root
crops in starch grain form suggests that tubers were not famine foods but rather played a more
prominent role in the ancient Maya diet. Finally, this research provides the first data on
environmental reconstruction at La Corona during the Terminal Classic.
The study of these diverse contexts brings attention to the fact that plant remains, both
macro- and microbotanical, can be successfully recovered from this area of the Maya region, and
provides evidence for previously unreported taxa in the area. It further demonstrates the existence
of complex relations between ancient Maya people and their natural environment: a landscape of
vast ecological variability and resource availability. When carefully considered, these data serve
to further elucidate the nuances of ancient ritual practices and contribute to the ongoing discourse
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regarding the range of foods consumed by the ancient Maya even in times of possible social and
environmental stress.
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CHAPTER 1
INTRODUCTION
The recovery and study of macrobotanical remains, and starch grains on ceramics and
other artifacts, provide excellent avenues for exploring the range of ancient plant diets and ritual
uses. The main objective of this dissertation is to present paleoethnobotanical data from two
ancient Maya sites in northwestern Petén, Guatemala. As revealed by previous archaeological
and epigraphic decipherments, El Peru-Waka’ and La Corona (Figure 1.1) both had strong ties to
the Kaanal Realm during the Early Classic (A.D. 250-600) and Late Classic periods (A.D. 600800). The focus of this dissertation is on contexts dating to the Late Classic period, and into early
portions of the Terminal Classic (starting around A.D. 800)(Figure 1.2).

Figure 1.1 Location of Guatemala (inset), and La Corona and El Peru-Waka’

1

Figure 1.2 Time periods as mentioned in the text. Dates based on Sharer and Traxler (2006)
While paleoethnobotany in Mesoamerica has advanced a great deal during the last decades
(see Morehart and Morell-Hart 2013), sites in northwestern Petén remained unexplored in terms
of understanding ancient plant use. The ancient Maya lived in a landscape of vast ecological
variability and resource availability (Barrera-Bassols and Toledo 2005; Harrison and Turner
1978) where regional variation in plant use should be expected. And considering that more than
500 species of plants are used by modern-day Maya (Fedick 2010), there is much that we have to
learn to fully characterize ancient plant use. Therefore plant studies from this region are
necessary to further understand the practices of the local inhabitants of northwestern Petén.

1.1 Common Theme of the Dissertation

The chapters in this dissertation discuss the plant remains recovered from various contexts at
the sites of La Corona and El Peru. At first glance, these chapters may seem to discuss different
topics, but actually the theme is joined in various ways. The feasting deposits at La Corona
contain evidence of foods that were consumed during commensal meals that may have included
the community at large. Feasting can be considered a ritual event, and many of the non-food
elements recovered in these deposits are common in Maya ritual assemblages. The fire shrine
from El Peru contained plant remains as well, and I argue that this practice was likely not
2

inclusive, but rather a private event (albeit seen by large numbers of people). The ritual burning
of plants in the fire shrine led to the creation of smoke and scents, which in turn symbolically fed
the gods. The plants that were prepared for the feast and the plants placed in the fire shrine were
all likely deliberately chosen by the participants, and I argue that the plant remains are solid
indicators of the strong links between foods and maintaining a balance, whether it connects
people in the community or connects people with the gods. Therefore, chapters three and four
both consider plant remains within the topics of eating, the former among the mortals and the
latter aimed at deities.
The fifth chapter discusses possible environmental reconstruction using the plant remains
recovered from both sites, in particular comparing and contrasting contexts dating to the Late to
Terminal Classic period, a time that is synonymous with the Maya Collapse. Knowing that
different species of plants require different ecological conditions, combined with ethnographic
and ethnohistoric practices of land management (e.g. Hellmuth 1977; Nations and Nigh 1980), I
aim to reconstruct the possible strategies employed by the ancient Maya in this particular region.
Although the data recovered cannot address large-scale changes in the environment across the
Maya region, they can allow for a better understanding of local use and adaptation to the
environment, a step forward towards reconstructing unique trajectories taken by different ancient
Maya populations.
When woven together, the three chapters bring attention to the fact that plant remains, both
macro- and microbotanical, can be successfully recovered from this area of the Maya world, and
when carefully considered, can in fact serve to answer questions relating to social, ritual, and
environmental concerns; all of which are important to further our understanding of ancient Maya
culture.
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1.2 Previous Paleoethnobotanical Research in the Maya Region

While Petén has long been a venue of archaeological research, northwestern Petén remains one
of the least investigated areas in the Maya region (Barrientos and Canuto 2010; Demarest 2009).
The focus of previous paleoethnobotanical investigations has been on regions outside of Petén, a
trend that continues today (Goldstein and Hageman 2010; Morehart 2005, 2011; Morehart et al.
2005), and macrobotanical research using flotation as a methodology in Petén has been relatively
sparse and generally unpublished. Until recently, the only report on the limited work that has
taken place is through personal communication citations (i.e. Miksicek 1983; Turner and
Miksicek 1984). Today however; important work has been published on macrobotanical work in
Petén (Cavallaro 2013; Lentz et al. 2014b; 2015b).
The lack of paleoethnobotanical data limits the ability of scholars of the Maya to reach a full
characterization of the subsistence economy and ritual use of plants at sites in the Petén.
Understanding the subsistence economy is important in order to address larger issues within the
archaeology of the Maya, including rethinking the ways that larger and denser ancient Maya
populations subsisted in different ecological settings besides simply relying on swidden (slashand-burn) agriculture (Chase and Chase 1998a), and in turn if increased populations led to
deforestation, loss of resources, and eventual collapse (Lentz and Hockaday 2009; Santley et al.
1986). Combined with more specialized studies that largely focus on diet, it is obvious that the
collapse was not uniform (Emery and Thornton 2008; Wright 2006). Scholars today have
focused more on the characterization of the ancient Maya political and ritual economy, and the
role that different sections of the population had on the production and consumption of food
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(Chase and Chase 1996; Foias 2002; McAnany 2008; Munson and Macri 2009; Rice 2009;
Webster 2002; Wells and Davis-Salazar 2007).
Considering the deep roots of Maya archaeology, relatively few systematic studies to recover
macrobotanical remains have been carried out. Notable exceptions of important past works do
exist (Cliff and Crane 1989; Lentz 1991, 1999; Miksicek 1983, 1986, 1990; Miksicek et al. 1991;
Turner and Miksicek 1984). While these and other studies have provided scholars a muchneeded window into ancient Maya subsistence and ritual use of plants, the paleoethnobotanical
data from these sites reflect unique ecological, social, and historical variables that cannot be
extrapolated across the Maya area. Therefore, this dissertation aims at filling in a large gap for
the area of Northwestern Petén, Guatemala. The sites investigated—La Corona and El PeruWaka’—are located along important trade routes connecting diverse resource-rich areas both
north-south and east-west (Canuto and Barrientos 2008; Freidel and Escobedo 2006).
One reason for the lack of systematic paleoethnobotanical research in the Maya region was the
belief that plant remains would not survive well in Neotropical conditions due to extreme wetdry cycles (Ford and Nigh 2009). Although the relative quantity of surviving plant remains may
be lower in the Maya region than in other geographical areas, the potential of recovering
evidence increases if archaeologists systematically adopt recovery methods (Hageman and
Goldstein 2009; Morehart 2011; Pearsall 1994, 1995). Thus, while the lack of substantial
botanical data is in part due to technological considerations, it is also the result of archaeologists
focusing on elite contexts, and answering questions relating to social organization, demography,
and status (Folan et al. 1979; LeCount 2001; McNeil 2006; Morehart et al. 2005; White 1999).
Ancient Maya plant use has been extensively studied through iconography. Plant iconography
is mostly featured on painted ceramic vessels and murals; media that have more successfully
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withstood the test of time over organic materials such as cloth and paper (Reents-Budet 1994).
The iconographic corpus consists of mainly painted and sculpted images of plant parts, including
flowers, leaves, and fruits, on a range of artifacts (Zidar and Elisens 2009). Trees are also
commonly represented, often depicted as anthropomorphic, which may stem from the idea that
humans are reborn from fruit trees (Schele and Mathews 1998). While some species have been
easier to identify than others, for example waterlilies (Nymphaea sp.), and the calabash
(Lagenaria sp.) and ceiba (Ceiba sp.) tree to name a few, identifying plants based on
iconographic depictions is not an easy task (Reents-Budet 1994:79). Archaeologists working in
the Maya region have long acknowledged the importance of two plants, maize and cacao, which
together form a conceptual pairing (Martin 2006). Both plants figure prominently in Maya
iconography (McNeil 2006) as well as having dedicatory hieroglyphic tags that specified the
owner and contents of a vessel (Beliaev et al. 2010; Stuart 2006:187). Moreover, both plants are
mentioned in the Popol Vuh, the sacred book of the Quiché Maya (Tedlock 1996).
As a result of this, for the longest time the role and importance of other plant species was
overshadowed, and the Maya were seen as heavily relying on a diet of the triad of maize, beans,
and squash, and worshipping plants such as maize and cacao. While scholars have moved
beyond these oversimplifications, the relative importance of other plants is a work in progress
(see Ford and Nigh 2015; Sheets et al. 2012; Simms 2014).
Fortunately, new advances in the analysis of microbotanical remains in the form of pollen,
phytoliths, and starch-grain analysis, and chemical analysis of residues have recently contributed
to our understanding of plant use in the Neotropics (e.g. Dickau et al. 2007; Duncan et al. 2009;
Piperno and Holst 1998; Piperno et al. 2000). Fortunately, the recovery of plant remains is
figuring more prominently in the agendas of some archaeologists in the Maya region, resulting in
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a dramatic increase of paleoethnobotanical reports that for the most part, combine various lines
of data (Abramiuk et al. 2011; Cavallaro 2013; Craig 2010; Dedrick 2014; Lentz et al. 2014;
Morell-hart 2011; Simms 2014). These investigations are slowly changing the way we perceive
the past. Plants that were seen as to be expected, yet were missing from the archaeobotanical
record in the 1990’s (Lentz 1991) are slowly being recovered and reported from different
contexts across the region. This is in part due to an increase in the interest of archaeologists to
include a wider range of paleoethnobotanical analyses in their research.
Maize, squash, and beans have all been recovered in contexts from El Peru and La Corona;
however, squash was only recovered in microbotanical form, whereas the other two were found
in both macro- and microbotanical form. Although plant studies have exponentially increased in
the past years, numerous questions remain regarding the actual diet and range of plant use. Until
recently, the paleoethnobotanical record was not robust enough to provide substantial evidence
to indicate the relative importance of tubers to the ancient Maya diet (Lentz 1999). Tubers in
general are poorly understood due to the fact that they do not preserve well in the archaeological
record (Pearsall 2001), partially as a result of their preparation styles (Hather and Hammond
1994). With the exception of Ceren (Sheets and Dixon 2011) archaeological evidence of tuber
use from the Maya area is limited (Hather and Hammond 1994). Past scholars have argued that
tubers were not likely to have been important contributions to the Maya (Cowgill 1971), and to
this day tubers are considered mostly important as famine foods for populations in the past
(Anderson 2010). Historical sources, although they mentioned some types of tubers (Hellmuth
1977), never truly expanded their descriptions beyond a few species, but as noted by Bronson
(1966), this could be a reflection of the chronicler’s own food preferences. The Chilam Balam
books, or the native Maya chronicles, also mention tubers, in particular macal (Xanthosoma sp.),
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manioc (Manihot esculenta), and jicama (Pachyrhizus erosus)(Coe 1994; Roys 1933). Evidence
of macal was recovered in root form at Tikal (Pohl and Miksicek 1985:15), and casts of both
macal and manioc roots were recovered from excavations at Ceren (Lentz and Ramirez-Sosa
2002:35). Thus far, besides Ceren, evidence of diverse tubers has been mostly recovered in the
form of starch grains and phytoliths (Rosenswig et al. 2014; Simms 2014). More recently, my
own analysis of grinding stones and ceramics from La Corona and El Peru-Waka’ has yielded
evidence of manioc (Manihot esculenta Crantz) and other possible tubers such as arrowroot
(Maranta arundinacea L.) and canna (Canna sp.).
Other plants have remained underappreciated in the archaeological record, for example edible
greens, of which a wide range are reported as having been used in the colonial period, including
epazote (Chenopodium sp.), chipilin (Crotalaria sp.), and purslane (Portulaca sp.), although the
latter was seen as food for the poor (Coe 1994). Other herbs used, for example, to stuff tortillas
included Litsea glaucescens Kunth and Phyla dulcis (Trevir.) Moldenke, while loroco (Fernaldia
pandurata (A. DC.) Woodson) and chaya (Cnidoscolus aconitifolius (Mill.) I.M. Johnst.) are
noted for their potential to stuff tamales. Modern-day gardens across Mesoamerica (including the
Maya area) have edible greens growing (Casas et al. 2007; Ross-Ibarra and Molina-Cruz 2002;
Vieyra-Odilon and Vibrans 2001), yet archaeologically, these plants have been rather elusive.
However, recent work (e.g. Dedrick 2013), including my own, has resulted in the recovery of
plants that have been relatively invisible in the region, namely seeds of chenopods, amaranth
(Amaranthus sp.), and purslane. Their recovery suggests these plants were likely an important
component of Maya diets.
Species that previously eluded the archaeological record include chili peppers, and other
species in the Solanaceae family, which are ubiquitous in modern cuisine of the region. Chili
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pepper seeds and peduncles have been reported from several sites (Cavallaro 2013; Lentz et al.
1996; Miksicek et al. 1991). However, additional information has been gathered through starch
grain analysis, which shows that chili peppers were used at an earlier date and were more
ubiquitous (Rosenswig et al. 2014; Simms 2014). I’ve recovered evidence of chili pepper use at
both La Corona and El Peru-Waka’, in both seed and starch grain form. Moreover, I’ve identified
other species in the Solanaceae family from both sites. These results add important information
regarding their use in ancient cuisine.
While arboriculture is currently supported by data from numerous sites, including Cerros and
Cuello (Cliff and Crane 1989; Miksicek et al. 1991), the extent of this practice across the Maya
region remains uncertain, and in the past it was unclear how important this practice was (Turner
and Miksicek 1984). In particular, the importance of the ramon nut (Brosimum alicastrum Sw.)
to the Maya diet, as claimed by various scholars (Lange 1971; Puleston 1982), has yet to be
proven. I have not recovered any evidence of ramon from either El Peru-Waka’ or La Corona,
but other fruit-bearing plants recovered include nance, hogplum, zapote, and sapodilla. These
plants have previously been reported from other sites (Cliff and Crane 1989; Lentz et al. 1991;
Miksicek et al. 1991).
It is believed that several species of palm trees were domesticated, or at least intensively
managed, by the ancient Maya (Lentz 2000), and ethnographic documents reveal the importance
of such resources (Alcorn 1984; Roys 1931). Palms are so versatile as well as being excellent
sources of protein, calories, and fat (McKillop 1996), which would explain their ubiquity and
presence in the archaeobotanical record. Archaeobotanically, there is evidence from several sites
in the Maya region, with endocarps, spines, and fibers recovered (Cliff and Crane 1989;
Hageman and Goldstein 2009; Lentz et al. 1991, 1996). Interestingly, palm-derived products are
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believed to have been more productive than maize in some areas (McKillop 1994). While there is
no data to support the latter statement at sites discussed in this dissertation, I identified palm
remains in the form of kernel fragments, and spines. These belong to species such as Acrocomia
sp., Sabal sp., and Attalea sp.
Finally, additional resources that may have been used by the ancient Maya are no longer
currently used today (Atran and Ucan Ek’ 1999; Heindel 2011). In this dissertation I present
plants recovered in samples from both sites that do not fit neat categories. Their discovery
strengthens the archaeobotanical record, but also supports the notion that there are many nuances
of ancient Maya cuisine that remain to be elucidated.
Another area that remains poorly understood is the ritual use of plants. As noted by Morehart
(2011), the few paleoethnobotanical projects that have been carried out in the Maya region have
been generally focused on reconstructing past subsistence and environments. The ritual use of
plants has only more recently been addressed in more detail, through the study of plant remains
collected from ritually charged spaces such as caches, caves, and burials (Bozarth and Guderjan
2004; Brady 1995; Morehart 2011). The results show that plant remains provide important
insights into reconstructing ceremonial events.
As is the case for reconstructing subsistence practices, understanding past rituals can also be
done through the use of ethnographic and ethnohistorical data. Ethnography provides important
information, however its use is not without criticism (Bahn 1989; Binford 1968; Gosden 1999).
Scholars today agree to some degree that ethnoarchaeology is useful, but they argue that
construction of relational analogies, focusing on aspects of similarity and dissimilarity between
the present and past, is essential (Wylie 2002). While scholars seem to agree that contact with the
Spaniards and colonialism brought important changes into the Maya culture that they
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encountered, the degree to which Maya culture was affected is not agreed upon. There is plenty
of ethnographic data “on the end product of the cultural interaction, only a lack of agreement on
what it means” (Farriss 1984:7).
Scholars working in this area have also been able to consult written records: narratives from
the European perspective such as those by Diego de Landa (Tozzer 1941). The direct historical
approach has been commonly used in the Maya region to explain the past and has left a legacy of
scholars relying on this approach to reconstruct most of ancient Maya life (Morehart and Helmke
2008). While these records are important, we have to remember their limitations and dangers
when using them to reconstruct the past (Wylie 2002). Using both written records and
ethnography, scholars have noted the continuity between modern and ancient practices, in
particular those that relate to rituals (Flores and Balam 1997; Freidel et al. 1993; Vogt 1993).
Freidel et al. (1993) argue that the Maya were able to adapt to these changes by accommodating
to their new lifeways without losing their ancient vision of the cosmos. In support of their claim,
Freidel et al. (1993:49) cite Nancy Farriss (1984), where she proposed that the Maya disguised
their beliefs by transforming idols into saints, a process that accommodated Spanish Catholic
beliefs, while at the same time allowed their own belief system to survive and endure. We have
to remember the dangers of seeing the ethnographic record as invariable (Morehart and Helmke
2008; Wylie 2002), and therefore have to keep in mind the possibilities of variability through
time and space in terms of the plants used.
For the Maya, maize clearly had religious significance (Freidel and Reilly 2010), but in
general, other plants were also central elements in the Maya world (Alcorn 1984; Flores and
Balam 1997). To this day plants are “significant components of modern Maya belief systems”
(Morehart et al. 2005:257). The modern Maya select plants according to specific criteria, which
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include properties such as: hot or cold, wild vs. domesticated, the color of the plants, or their
association with water and rainmaking abilities (see Alcorn 1984; Flores and Balam 1997; Vogt
1976). Rituals that include ‘feeding the fire” are common among contemporary Maya, and are
closely linked with agrarian themes and the idea of reciprocity, where the earth will continue to
provide for you if you give something in return (Brown 2004; Christenson 2010; Molesky-Poz
2006:98; Redfield and Villa Rojas 1934; Vail 2012; Vogt 1976:56). Although the types of foods
differ, the theme of feeding seems to be stable among the Maya (Redfield and Villa Rojas 1934).
If we turn to the archaeological record, it is clear that plants, including maize, were placed as
offerings (Lentz 1991; Bozarth and Guderjan 2004, Morehart et al. 2005; etc.). The discovery of
a monumental fire shrine from El Peru has allowed for the recovery of additional plant species
from a ritual context. Interestingly, many of the plant species reported here were plant foods such
as maize, palm, and other tree fruits. The fire shrine was extensively used to burn plants from
disturbed contexts, suggests that rituals performed at the fire shrine were linked to fertility and
other rain-bringing events. Other elements recovered from the fire shrine, such as the presence of
resin and flowers, clearly support the ceremonial role of this context. Resin (copal) is widely
used today in ritual ceremonies (Brown 2004; McGee 1990; Stross 2013). Wood charcoal from
copal-producing species (e.g. Cavallaro 2013; Morehart 2011) and residues (Cliff and Crane
1989; Taube 1998:note 13), have been recovered from archaeological sites in the Maya region.
The most spectacular find to date however, are the hundreds of copal offerings recovered from
the sacred cenote at Chichen Itza (Coggins and Ladd 1992). Flowers are typically not recovered
from the archaeobotanical record, yet some exceptions exist, with pollen (Rue et al. 1989), and
whole flowers found (Hageman and Goldstein 2009). Although it was not possible to identify
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them to species I have recovered good evidence for the use of flowers in feasting contexts at La
Corona.

1.3 The Research Area: Petén, Guatemala

The Maya Lowlands is a large expanse of territory that includes the Yucatan peninsula in
southern Mexico, Belize, Guatemala, northwestern Honduras and northern El Salvador (Figure
1.3). Ecologically, it consists of various zones, including tropical evergreen forests, tropical
semi-deciduous forests, and zones of grasslands, wetlands, palm communities, and mangroves
(Greller 2000). As the focus of my dissertation is on the Maya Lowlands, I present a brief
synopsis of the history of this region before discussing in more depth its ecological and
environmental conditions.

Figure 1.3 Maya Lowlands and Highlands. Modified from map created by Sémhur/Wikipedia
Commons/CC-BY-SA-3.0
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In the Maya Lowlands, archaeologically detectable human activity on the landscape is first
dated to around 3000 B.C. (Beach et al. 2006; Pohl et al. 1996, Brenner et al. 2002). However,
this must not be interpreted as proof that the landscape was previously devoid of humans and
human activity, but rather that population numbers were low (Leyden 2002). The general area
that would eventually be populated by the ancient Maya has radiocarbon-dated material evidence
of Archaic period (8000-2000 B.C.) occupation along coastal regions (Coe 1999; Voorhies et al.
2002), and by the Early Preclassic period (2000-1000 B.C.), settlements were more permanent
and located inland, with occupation along the Pacific Coast of Guatemala and southern Chiapas
(Blake et al. 1995; Sharer and Traxler 2006). Settlements dating to the Middle Preclassic period
(1000-400 B.C.) are common in the interior of the Maya Lowlands (Leyden 2002), and in the
Maya Highlands, where Kaminaljuyu was already functioning as an important center (Popenoe
de Hatch 2002). By the Late Preclassic (ca. 400 B.C.), the Maya Lowlands were more densely
populated, and new centers were formed. In addition, monumental construction was undertaken
at this time in the Mirador Basin. Increasingly, status differentiations developed during this
period, and the movement of commodities across long-distances reinforced power and status
differences (Sharer and Traxler 2006). The concept of divine kingship became well established
by this time (Freidel 2012), with some of the most vivid imagery coming from San Bartolo
(Saturno et al. 2005). However, the role and influence of the Olmec during the Middle Preclassic
on the Maya remains debated (see Estrada-Belli 2006; Freidel 2012; Taube 1985). Towards the
end of the Late Preclassic (A.D. 100-250), a collapse or disturbance occurred, resulting in the
abandonment of the large urban centers of the time (see Hansen 1992). The Early Classic period
(A.D. 250-600) saw contact or influence from the large center of Teotihuacan in the Mexican
Highlands, a contact that was felt in both the Maya Highlands and the Lowlands (Braswell
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2003), as well as an increase in hieroglyphic texts. During the Late Classic period, shifting
alliances and conflicts occurred between states in the Lowlands, especially between the two
superpowers of the time, Tikal and Calakmul (Martin and Grube 2008). Divine kings continued
to rule, but not all states had equal power; this power waxed and waned through the Classic
period as some states expanded and gained access to sources of important goods. During the
Terminal Classic (A.D. 800-1000), the southern Maya Lowlands were transformed, with the
demise of the states between A.D. 800 and 900. Possible reasons for the “collapse” are
numerous, and scholars now tend to see this event as a result of a combination of factors rather
than a single one (Aimers 2007).
Petén, located south of the Yucatan peninsula in the Southern Maya Lowlands, is the largest
department in Guatemala. Floristically speaking, there are 8000 species of vascular plants in
Guatemala, of which many are endemic (Standley and Steyermark 1954). Most of Guatemala is
considered to be an evergreen rain forest, with Petén home to extremely diverse tropical forests
(Breedlove 1981). The department has a relatively low relief, with elevations not exceeding 400
m above sea level (Wahl et al. 2007), and is dominantly karst terrain, which has important
implications for human settlement (Dunning and Beach 2000; Dunning et al. 1998). The
topography is a mix between bajos (seasonal wetlands) and better-drained ridges in the north and
central areas of Petén. Southern Petén is mostly composed of savannas (Lundell 1937).
According to Wahl et al. (2007), bajos cover 40 to 60 percent of north-central Petén. Surface
lakes are rare, as the water percolates through limestone bedrock. However, permanent water
bodies do exist, and are known locally as civales and aguadas. Civales are swampy areas located
within the bajos, while the aguadas are small ponds. Each of the areas (bajos, uplands, and
permanent wet areas) has its own characteristic soils and vegetation. These are influenced by
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rainfall, but also by the drainage of the area (Dunning et al. 1998). The principal streams of
Northern Petén are the San Pedro de Martir River and tributaries of the Rio Hondo and Rio
Candelaria, whereas the Rio Pasion and Rio Salinas, along with their tributaries, drain Southern
Petén (Lundell 1937).
The climate of modern-day Petén is considered Tropical monsoonal (Am) in the Koppen
system, and has two main seasons, a tropical wet, and a dry one, due to the region being located
in the intertropical convergence zone (ITCZ; Beach et al. 2009). The southward migration of the
ICTZ during the winter months creates dry conditions, and these are especially severe in years
when the El Niño-Southern Oscillation (ENSO) affects the movement of the ICTZ. In the past
4,000 years, these episodes have become more common (Haug et al. 2001). The rainfall varies
inter-annually and across space, with dry seasons marked by extreme dry periods (Rosenmeier et
al. 2002). The region receives 900 to 2500 mm of rain annually, but at times annual rainfall can
reach 5000 mm (Wahl et al. 2007). On average, the area receives 1500 mm of rain per year
(Beach et al. 2009), which tends to fall mainly between the months of May and December.
Reconstruction of past climate suggests that similar fluctuations in rainfall occurred during the
Classic period, corresponding with trends visible on a global scale, which led to stable and
unstable periods of environmental change (Dunning et al. 1998). Although the impact of
climatic change is still debated, it is clear that the Maya had to adapt to fluctuating episodes
during the span of their civilization, which lasted more than 2,000 years.
During the Classic period (A.D. 250-800), the Maya Lowlands were a place of variable
political instability, associated with foreign conquests, wars, and changing alliances (Martin and
Grube 2008). The region of this study―Northwestern Petén― is no exception. This area was
highly contested by hegemonic powers, and political efforts were put into place from the Early
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Classic on to control important trade routes. A “New Order” was brought to the region by the
arrival of Sihyaj K’hak’ in A.D. 378, and although his ethnic affiliation is still uncertain, he had
clear ties with Teotihuacan (Martin and Grube 2008). This arrival or Entrada was an event that
had monumental impact on the Maya Lowlands, bringing political and social change across the
region. This change is visible through architectural features, as well as iconographical and
hieroglyphic information from across the lowlands (Braswell 2003). The Entrada was only the
beginning of a series of changes in alliances, wars, and political instability across the lowlands,
later dominated by hegemonic powers such as Tikal and Calakmul that continued into the
Terminal Classic period.
El Peru-Waka’ and La Corona were both allied to the Kaanal (Snake) Realm, a
hegemonic political entity in the Southern Maya Lowlands, as early as the late Early Classic
period, and into the Late Classic period (Martin and Grube 2008; Stuart et al. 2014). Moreover,
these two sites are strategically positioned, with El Peru (Figure 1.4) located on top of a steep
escarpment that allows for clear views and access to where the two rivers, San Pedro Martir and
San Juan, meet (Eppich 2007), placing it at a strategic crossroad (Freidel et al. 2007). Its position
was clearly one to take advantage of the navigable routes which would have allowed contact
with Central Petén and the Usumacinta region to the west of Petén, making it an important
political and economic center.
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Figure 1.4 Map of the urban core of El Peru-Waka’. Map compiled by Damien Marken.
Moreover, its location on a major western overland corridor into Mexico allowed for
perishable commodities such as cacao and cotton—highly prized in central Mexico— to move
across the landscape (Freidel et al. 2007). La Corona (Figure 1.5) was also an important node, as
it connected El Peru and Calakmul during the Late Classic period (Freidel et al. 2005), and thus
was an important node between the northern region of the lowlands and the Petexbatun (southern
Petén), essential to Calakmul (Canuto and Barrientos 2008).
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Figure 1.5 Map of La Corona. Drawn by Melvin Rodrigo Guzman.

Changes in the epigraphic record, architectural styles, and other material correlates
provide good indicators of significant change associated with shifting alliances during the Early
and Late Classic. In the Early Classic, La Corona was allied to the Kaan kingdom that was based
at Calakmul/Dzibanche, while El Peru was allied to Tikal (Freidel and Escobedo 2006; Martin
and Grube 2008). However, by the Late Classic, both sites were allies of Calakmul (Barrientos
and Canuto 2010).
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1.4 Outline of Subsequent Chapters

1.4.1 Chapter 2. Methods.
Chapter 2 describes the methods used in the recovery and analysis of the macrobotanical
remains and starch grains. In this chapter I present in detail the field methods as well as the
laboratory methods on how the macro- and microbotanical data was processed, identified, and
quantified.

1.4.2 Chapter 3. Feeding the Gods, Calling the Rains: An Archaeobotanical Analysis of a
Classic Maya Period Fire Shrine at El Peru-Waka’
In the next chapter, I present paleoethnobotanical data from a special feature discovered
at El Peru-Waka’. The fire shrine, Wite Naah in Mayan, is one of only two known in the Maya
Lowlands (Freidel et al. nd). Used in the Late Classic period to perform rituals, it is furthermore
unique as it is the only Maya fire shrine to have been analyzed from an archaeobotanical
perspective.
This fire shrine is located on one of the most important structures at the site of El PeruWaka’, the large pyramidal structure with an adosada (frontal platform), known as M13-1,
located on the eastern part of Plaza 2. This structure has a long and complex history of which
archaeologists have only scratched the surface. Interestingly, the use of M13-1 did not end with
the fall of the royal dynasty in A.D. 801, the latest-dated stela at the site (Rich 2011:114). The
importance of the structure, perhaps beginning from as early as the Early Classic, is visible
through the epigraphic record and by the last visible activity on and around the structure, where
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dense ritual deposits testify to its importance even after the end of the royal period (Navarro-Farr
2009). Thus, the entire pyramid was a large shrine.
The fire shrine discussed in this paper is probably the final version of the shrine, and
therefore the last visible activity of offerings made to the gods in Late Classic period; however,
this tradition was started as early as the Early Classic period. At least one earlier version of the
shrine has been recovered thus far (Freidel et al. 2013:6). The discovery of the fire shrine was
made in conjunction with another major find, the burial place of a very important individual,
Kaalomte’ (supreme warrior) K’abel, who together with her husband K´inich Bahlam II ruled the
site from A.D. 657-711 (Navarro-Farr et al. 2013). According to Navarro-Farr and colleagues,
the fire shrine was thus used to commemorate the Golden Age rulers (K’abel and K’inich
Bahlam II).
The hearth inside the fire shrine was carefully excavated in 2012, and the flotation
samples processed and analyzed by the author. In light of the paleoethnobotanical results
indicating a majority of plants associated with agricultural activities, I argue that the fire shrine
was also used for important ritual events, whereby the divine ruler — obligated to ensure
successful harvest through offerings and sacrifice — ritually fed the gods. This ritual was one
that commemorated both the present and the past, as this particular type of ritual had begun
centuries earlier many hundreds of miles away, as far away as Teotihuacan in present-day
highland Mexico.

1.4.3 Chapter 4. Feasting and Cuisine at La Corona: An Archaeobotanical Perspective
The fact that food and feasting can encode messages and be symbolically important has
been widely explored in the past decades (Appadurai 1981; Counihan 1999; Dietler 1996;
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Douglas 1971; Hastorf 2011; Twiss 2007). In particular, the study of feasting in archaeology has
flourished in the past two decades (Dietler 1996; Dietler and Hayden 2001; Bray 2003; Hayden
and Villeneuve 2011; Jones 2007) and has been applied to discourse in the Maya region (e.g.
Brown 2001; Hendon 2003; LeCount 2001). Thus, scholars in the Maya area have moved away
from debating whether feasting took place, and instead are focusing on understanding the types
of feasts by giving attention to elements of the feast, including the foods consumed. Although
increased attention and focus have been given to the study of plant remains in the Maya area in
the last three decades (see LeCount 2010), there is much that we still don’t know about the
manner in which foods were prepared for special events.
The focus of Chapter 4 is to present archaeobotanical data from two special deposits
brought to light at La Corona, a small but important Classic Maya city. These feasting deposits,
both dated to the Late Classic period, are among the numerous ritual deposits located in the area
of the site known as Coronitas; the ritual core of the site (Baron 2013; Perla 2012). Although at
first glance these deposits may seem rather similar, it is by looking at data invisible to the naked
eye that I can reveal interesting differences.
Although middens provide us with ceramics and other non-perishable materials, the
inclusion of looking at what the people were eating at such events is necessary in order to allow
for a better understanding of what feasting entailed. We know that feasting events took place
among people in the Maya region, yet the specific details of the type of foods consumed remain
elusive. Plant remains, more so than faunal remains, are seldom well-preserved and therefore
make it harder to reconstruct these events. While ceramics and other iconographic materials
provide beautiful depictions of what feasting may have been like, these are one-sided as they
portray scenes of tribute and/or foods consumed by the elite.

22

Sherratt (1991:221) captures what our role should be by saying that “people do not eat
species, they eat meals”. As mentioned above, the issue is no longer whether the Maya held
feasts, but rather what meals were consumed at these events, and what they can tell us about the
ancient Maya. Thus, beyond establishing the occurrence of a feast, it is important to view
“cooking as an activity with important social consequences” (Rodriguez-Alegria and Graff
2012:13). The way in which foods are produced, displayed, and consumed are important
indicators of the social and political landscape.
Therefore, beyond presenting a list of plant remains from both deposits, I also consider
the broader processes that take place prior to serving the food. The labor invested in preparing a
meal, combined with the quality and quantity of foods served (among other elements), serves to
classify and appreciate the type of meal created and the reasons behind it. Thus, the manner in
which the raw materials become the final dishes “is laden with cultural implications” (Hastorf
2011:66). Yet, preparation is often archaeologically invisible (see Curet and Pestle 2010). When
you consider the nature of the archaeological record and taphonomy of organic material in the
Neotropics, it may be difficult to make claims simply based on the abundance or scarcity of
materials. Yet, if done carefully, it is possible and can be of value to understanding the past (see
Curet and Pestle 2010). Therefore, this chapter aims to present the plant remains from two
feasting deposits from the same part of the site, both likely created around the same time (late
eighth century). Using not only the plant remains, but also considering the material culture
recovered as well as ethnographical and ethnohistorical documents, I try to reconstruct as much
as possible the types of meals produced for the feasts. This has been successfully done elsewhere
(see Twiss 2008: 426-436). When combined, these elements may help in deciphering the meals
that resulted in these deposits. Therefore, I attempt to reconstruct not only what was consumed
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during these events, but also to consider the processes behind them. Specifically I consider,
based on the archaeological evidence, if these were inclusionary or diacritical feasts.

1.4.4 Chapter 5. Terminal Classic Maya Plant Use and Preliminary Environmental
Reconstruction at La Corona
Research indicates that the ancient Maya, in order to maximize their resources, collected
plants from a range of ecological areas, demonstrating that they used their entire natural
landscape (Goldstein and Hageman 2010; Nations and Nigh 1980). They procured resources
from intensively managed forests (Gomez-Pompa 1987, Ford 2008; Lentz 2000; Peters 2000),
raised fields (Puleston 1978), terraced hills (Chase et al. 2010; Healy et al. 1983), and
homegardens (Harrison and Turner 1978; Killion 1990). Thus, while we know that the ancient
Maya relied on a range of diverse food-producing techniques that suited their local environments
and needs (Barrera and Toledo 2005), the regional variation of ancient Maya plant use across
time and space remains unclear.
Debates continue on how intensive Maya agricultural practices were and whether they led
to environmental degradation and over-exploitation of resources by the Terminal Classic period.
Although the Maya collapse is now seen as a result of a combination of factors (Aimers 2007;
Chase and Chase 2004) understanding the nature and degree of environmental impact remains an
important issue. The Maya were not perfect managers of their environment (Lentz 2000; Fedick
2010), nor was their environment a pristine and unused landscape as imagined by the first
Europeans colonizing the New World; especially Amazonia (Balée 1989; Meggers 1971;
Roosevelt 1989). Population pressure is believed by some scholars to have led to environmental
degradation in the form of erosion through increased deforestation and modifying slopes through
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terracing as populations in the Maya region expanded farming and settlements on the landscape
(Beach et al. 2006; Rosenmeier et al. 2002). However, research on a micro-scale indicates that
environmental use and modification were variable across the Maya region, and over-exploitation
of natural resources was not universal (Beach et al. 2006; Fedick 2010; McNeil et al. 2010).
Some scholars even argue that the Classic period was “a time of renewed cultural and ecological
stability” (Ford and Nigh 2009:227).
The aim of Chapter 5 is to consider the plant species recovered from both Late Classic
and Terminal Classic contexts in order to discuss the types of environments that were likely
present at this period in time. Although macrobotanical remains and starch grains may not be as
precise indicators of environmental conditions as pollen grains, the presence of certain species,
when combined with knowledge of biotic preferences of certain plants, can help us address past
environmental uses.

1.4.5 Chapter 6. Conclusions
In this final chapter, I present an overall discussion of the results obtained from my three studies,
briefly tie the three studies together, and conclude this chapter with some future directions.
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CHAPTER 2
METHODS

In this section, I outline and discuss the methods used in the recovery of the various lines
of data, which include the macrobotanical remains, microbotanical remains (including starch
grains and phytoliths), and the organic residues. For each of these three methods, I present the
procedures for recovery, the laboratory analysis, and also discuss the quantification methods.
Unless specified within each individual chapter, I used the methods outlined below on all
samples from El Peru-Waka’ and La Corona.

2.1 Macrobotanical Remains
It has been argued by scholars working in tropical environment that the recovery of plant
material in the form of macroremains has its difficulties (VanDerwarker 2006; Morehart 2011;
Morehart and Morell-Hart 2013), with typical yields lower than from non-tropical areas, due to
poor preservation (Crane 1986; Lentz 1999; Murtha 2009). Therefore, as mentioned by
VanDerwarker (2006), the assemblages that are eventually collected by archaeologists tend to
represent only a small fraction of the original deposit. However, by utilizing standardized
procedures for the recovery and quantification of the assemblages, the potential exists to answer
important questions about people and their plant use in the past.

2.1.1 Field Recovery Methods
Excavations were carried out at two archaeological sites, El Peru-Waka’ and La Corona,
both situated in northwestern Petén, Guatemala. Unless I was excavating the units myself at
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these sites, I was not there in person during the collection of the soil samples for many of the
contexts presented in this dissertation. For excavations besides my own, the excavators collected
soil at their discretion (i.e. they decided where and when to take the samples). This of course
limits the possibility of standardizing the study, but does permit for a larger number of samples
to be taken during a field season. Additionally, I had a chance to speak or be in contact with the
excavators and advise on the volume of the samples and other issues related to the collection of
the soil prior to their actual collection in the field. Most archaeologists were keen in
collaborating and collecting soil samples for future analyses.
The units of excavations varied in both size and depth depending on the structure and
location of the units opened. Typically, units were excavated in 10 cm arbitrary levels, unless
natural strata were identified, and in that case, the depth excavated would vary. Soil was
collected in either large plastic trash bags, or in clean Tyvek bags. The volume of soil was not
standardized (this was due to the fact that some features had more or less soil), but a vast
majority of the samples measured 10 L. Other samples ranged between 2 and 20 L. All the soils
from the excavated units were dry-screened (except for the soil taken for flotation), and this
allowed for the recovery of animal bones and other materials such as ceramic sherds and stone
tool fragments.
Soil samples were floated at both archaeological sites, as well as in Guatemala City
where each archaeological project has its own laboratory house, as well as its own flotation
device. Samples that were floated in the field (at the archaeological sites) were processed using
the bucket method, due to water-shortage issues (Figure 2.1A). Samples were gently placed in a
bucket of water, and stirred gently in order to break-up the soil matrix. The floating remains were
poured into a geological sieve (0.355 mm), and then transferred to a fine nylon organza cloth
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(0.355 mm) for drying. The heavy fraction was transferred into a 1.60 mm mesh. Flotation of the
sample was repeated at least three times, and until no more materials floated to the surface. The
water used for flotation at the archaeological sites originated from nearby sibales (lagoons) and
was stored in a large water tank. To avoid contaminating the soil samples, a fine nylon organza
cloth was secured at the end of the hose and changed regularly (or whenever it seemed to be
clogged or dirty).

Figure 2.1 Flotation methods employed: A) Bucket-flotation at La Corona; B) Machine-flotation
at the El Peru-Waka’ laboratory house in Guatemala City.
Both the light and heavy fractions were set to dry in the shade (Figure 2.2). Once dry, the
heavy fraction was examined, and any large (visible to the eye) organic and cultural materials
(ceramics, bones, obsidian, etc.) were pulled out. The remaining heavy fractions and the light
fractions were packed in newspaper, sealed carefully, and stored in sturdy boxes that would
eventually be transported to the city for analysis.
For the samples processed at the laboratory facilities in Guatemala City, a modified
SMAP machine (Watson 1976) was used (Figure 2.1B). This machine consists of a 50 gallon
plastic barrel that had the top removed. In the bottom-half of the barrel, a plastic pipe was
inserted horizontally, together with an elbow pipe fitted with a showerhead, at the center of the
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pipe. This ensured that the water would constantly flow into the barrel. A separate bucket was
inserted to fit on the top of the barrel. This separate plastic bucket had the bottom removed and
replaced with a metal screen (1/16 inch mesh), which would collect the heavy fraction portion of
the sample. Moreover, this plastic insert was fitted with a metal overflow spout. As the water
flowed from the large barrel, the spout guided the floating plant remains into a geological sieve
measuring 0.355 mm. The drum was emptied after each sample was processed, rinsed with a
hose, and refilled with clean water. The bottom of the barrel had a baffle (made of solid cement),
which was angled and allowed for more efficient sludge removal. The barrel was efficiently
emptied through the bottom, where a drain had been inserted, with a key that could open and
close the outlet. The plastic insert with the spout was also carefully rinsed out before each new
sample was processed. After each sample was processed, the light fraction was hung to dry in a
light nylon organza cloth, while the heavy fraction was hung to dry in mosquito mesh (1.60 mm).
Samples were tied to a line in the shade for drying (Figure 2.2). Once fully dry, the heavy
fractions were examined for any cultural or organic materials, and were packed for further
analysis. The light fractions were also packed and stored for further analysis.

Figure 2.2 Heavy and light fractions air-drying in the shade at La Corona.
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2.1.2 Recovery and Preservation Bias
As discussed earlier, not all plant remains will preserve in the same manner. The recovery
and preservation will depend on a number of factors, including the manner in which it enters the
archaeological record, the type of plant part discarded, and the environmental conditions of the
place of discard. Moreover, the techniques used to recover ancient plant remains will also affect
the materials that archaeologists can use to interpret the past. While 100 percent recovery of the
plant material is unlikely, the recovery of small seeds such as amaranth (Amaranthus sp.) and
prickly Mexican poppy (Argemone mexicana L.) in the light fractions suggests the effectiveness
of the flotation system used in this study (cf. Hageman and Goldstein 2009).
Plants will survive best in extreme conditions where there is a lack of bacteria, or other
destructive agents (Fritz and Nesbitt 2014). In tropical environments, ancient plant remains are
most commonly preserved in carbonized form (VanDerwarker 2006), and therefore the
probability of certain plants becoming carbonized affects whether archaeologists will eventually
recover them. Other factors that play a role include the type of plant, and how fragile the original
plant structures are (see Scarry 1986 for more factors), and this will depend on the relative
amounts of starch, sugars, and cellulose (Popper 1988). Fire itself, which helps archaeologists
recover these plant remains centuries later, also in part damages the most fragile plant parts (Fritz
and Nesbitt 2014). Moreover, the manner in which a plant is prepared will also play an important
role, and this will be discussed in greater detail when discussing starch grains (more below). Not
all plant remains found by archaeologists are necessarily remainders of food production; for
example, wood was used as fuel, and many plants were used as medicine, construction materials,
dyes, etc.
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Keeping these considerations in mind, we have to acknowledge the fact that the original
numbers of plants used in a certain event or activity cannot be known based upon the
archaeological record. However, even when plant remains do not preserve as well as in other
types of environment, it is possible not only to recover evidence of past plant use, but also to
consider the relative importance of certain plants.

2.1.3 Laboratory Procedures
As previously mentioned, both the heavy and the light fractions were analyzed, albeit
separately. Moreover, some of the light fractions were exported for analysis to the laboratory at
Washington University in St. Louis. The remainder of the light fractions was analyzed at the
respective laboratory houses in Guatemala City. The light fractions exported to the USA were
all returned within one year of export, as per the agreement with the government of Guatemala
(Permits # 076-2012 and 078-2012).
None of the heavy fractions were exported. The heavy fractions were time-consuming to
work with as often they consisted of large stones. Therefore, the first step was to remove these
large stones. Once that was done, the heavy fraction was sifted through a sieve (2.00 mm) and
scanned for cultural and carbonized organic materials. With the exception of the plant remains,
all other materials of interest were bagged separately, and returned to the excavator for
artifactual analysis. Plant remains from the heavy fraction were quantified, and eventually the
numbers were combined with the light fraction data for analysis. Physically, light and heavy
fraction samples were not combined.
The light fraction samples were weighed and sifted through nested geological sieves; the
sizes include 2.00, 1.00, 0.50, 0.425, and 0.355 mm. None of the samples were sub-sampled;
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they were sieved and analyzed completely. Using a stereoscopic microscope (10-40x),
carbonized plant materials were sorted in their entirety down to the 0.70 mm sieve size. Below
0.70 mm, carbonized seeds were removed and counted. In the 2.00 mm sieve size, all the
materials were sorted (including uncarbonized materials). Uncarbonized materials included
animal bones, pebbles, chert flakes, fungal sclerotia, dung pellets, as well as uncarbonized plant
remains. Although in some cases, depending on environmental factors, uncarbonized plant
materials may be removed and counted during the final analysis, this was not the case in this
study, as in tropical environments, the probability that uncarbonized materials will preserve over
long periods of time is very low, and therefore it is unlikely that such materials would be
archaeological in nature. Archaeologists reporting on plant remains in the Maya region have
sometimes reported uncarbonized plant materials, but typically such remains are seen as
intrusive and modern (e.g. Miksicek et al. 1991; Morehart 2011). In the few instances when
wood charcoal and seeds were only partially carbonized, I considered them in my final count and
analysis. Moreover, in exceptional cases, seeds from economic plants that were likely to survive
due to their hard seed coats or endocarps were included.
In order to determine the taxa collected in the samples, I relied on one of the few
resources for Maya paleoethnobotanists; the book with photos and descriptions of economic
seeds by Lentz and Dickau (2005). Although the Flora of Guatemala by Standley and
Steyermark (1958 onwards) did not help with seed identifications, this set helped narrow down
possible species or genera in the immediate region. I also relied on other excellent resources by
Martin and Barkley (1961), Delorit (1970), and the USDA NCRS PLANTS Database (2015) for
additional identifications. Identifications were mostly made using modern comparative
collections. Seeds and plant parts were collected during the various field seasons (Figure 2.3) and
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also purchased from local markets. These plant remains are currently stored in Guatemala City.
The paleoethnobotany laboratory at Washington University in St. Louis was also an important
resource, and those collections were also consulted. Several species from the Maya region were
added to the collection (through online purchases or in-store purchases). A large number of the
flotation samples included in this study were checked by Dr. Gayle Fritz to help with the
identification, and Dr. David Lentz from the University of Cincinnati also provided help with
initial identifications. Finally, experimental charring of seeds native to the Maya area was carried
out in the laboratory at Washington University in St. Louis.

Figure 2.3 Fresh custard apple (Annona reticulata L.) fruit and seeds
collected at El Peru-Waka’ for reference collection.
All plant specimens in the samples were identified to the lowest taxonomic level possible.
This was not possible for all the plant remains, of course, as many lacked important diagnostic
features. Therefore, “unidentified” and “unidentifiable seed fragment” are categories that contain
many unidentifiable plant remains. Some plant remains retained some diagnostic features, but
due to fragmentation or some other post-depositional effect, I was not 100 percent sure about
their identification. In such cases, the plant part was labeled, for example: cf. Zea mays (i.e.
possible maize). Wood charcoal was identified and separated; however, this was not further
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separated into species. In general, I tried to be as conservative as possible with the
identifications, thus leading to a large quantity of plant remains in the unidentified category, as
well as the unknowns. Items placed in the “unknown” category may or may not be carbonized
plant remains. Photos, drawings, and measurements were taken of the vast majority of the plant
remains that were found in the flotation samples.
Once all the remains were classified, the weights and counts were recorded, following the
standard procedures of the paleoethnobotany laboratory at Washington University in St. Louis.
All remains greater than 2.00 mm were counted and weighed to the nearest 0.01 g. Not all the
wood charcoal was counted; instead, if there was too much charcoal, only the weight was
recorded. Below 2.00 mm, the seeds and other recognizable plant parts were counted, but not
weighed. If the weight of the remains was less than 0.01 g, a nominal amount of 0.01 g was
marked on the analysis sheet. The discussion of whether counts or weights were used in the
analysis is presented later.
Maize cupules and kernels, if whole, were measured (length, width, angles, etc.); this will
be discussed further. Maize remains (when whole) were measured following the methods applied
by Benz (1986) and Bird (1994), as well as Morehart (2011). Quantitative measurements were
taken of all the whole cupules and kernels. For the kernels, angle, width, length, and thickness
were measured. For the cupules, measurements of the width, length, angle, and cupule wing
width were taken. Morehart (2011) notes the difficulties in making comparisons with other maize
recovered from the Maya region. As he states, this is due to the fact that there has been a lack of
morphometrical data taken in the area, and that no standardization of these methods exists.
Notably, scholars working in the Maya region did not take internal cob measurements on maize,
and therefore it is not possible to make meaningful comparisons with other archaeological sites
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in the region. Morehart (2011) presents a table that outlines the various measurements available
on archaeological maize remains, and it is obvious that the data most reported on for
archaeological specimens consists of external cob information. Data are available from the sites
of Cuello (Miksicek et al. 1981, 1991), Copan (Lentz 1991), Ceren (Lentz et al. 1996), as well as
from several sites in Belize (Morehart 2011). Determining the maize races is another way to
analyze the data. Morehart (2011) does present measurements and data on modern races
collected both by himself and from other authors such as Wellhausen et al. (1952) and Benz
(1986). Maize recovered from the Maya Lowlands has been identified as belonging to either the
Nal-Tel or Chapalote complexes (Lentz 1999). Moreover, Lentz identified one specific maize
kernel from La Corona as possibly belonging to the Chapalote race (personal communication
2011). Therefore the races of maize to which I compare my data include those of Chapalote, NalTel, and Dzit Bacal; the latter two still being grown today in the lowlands (Morehart 2011:46).
Another race that could be useful to compare the archaeological maize to is a highland variety,
known as Arrocillo (Morehart 2011).
As mentioned by Bird (1994) and previously applied by other scholars (e.g. Cutler and
Blake 2001; Miksicek et al. 1981), angle calculations can aid in estimating the row number of a
corn cob. This can be done using some basic mathematics, if we apply the notion that all kernels
and cupules will form part of the 360 degree formed by the corncob. However, when comparing
the archaeological maize remains to modern collections, we must factor in the effect that
carbonization has on the size and shape of the plant remains (Benz 1994). Decades of research
on maize have allowed us to have a better understanding of how we can correct for this distortion
(e.g. Blake and Cutler 2001). Benz (1994) also notes that based upon previous work, the cited
value of distortion due to shrinkage varied between 15 to 25 percent. After a series of
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experiments carried out by Benz, whereby two Mexican maize races were experimentally
carbonized and their distortion measured, he concluded that distortion “can be either more or less
than the 15 to 25 percent” (1994:30). He also found that the races he studied did not shrink
equally when carbonized. Other scholars have carried out experimental studies, which show that
distortion due to carbonization is affected by a range of different factors (Dezendorf 2013; King
1994).
Archaeologists working in the Maya region have typically used a 20 percent correction
factor to account for shrinkage during carbonization and to allow for comparisons with extant
races of maize (Miksicek et al. 1981; Morehart 2011). Mikiscek and colleagues (1981),
analyzing maize from the Preclassic site of Cuello, cautiously suggested that an increase in
rachis diameter and kernel size through time indicated an increase in maize productivity through
time. In their study only whole kernels and cupules were measured and variables such as cupule
length and width, and cupule angle to specifically estimate row number, were considered.
Morehart (2011), working on samples from cave sites in the Upper Belize Valley, had samples
consisting of whole kernels, cupules, but also cobs. After applying a 20 percent correction factor
to the maize remains he found that maize size, especially cupule width, increased through time. I
initially decided to apply a correction value of 20 percent on the whole maize kernels and
cupules recovered in my samples from El Peru-Waka’ and La Corona. However, it became clear
that the differential distortion of carbonized maize parts combined with a small sample number
of did not allow for significant results to be collected. Thus, I do not further discuss the maize
races used by the ancient Maya at the two sites, as these cannot be evaluated based on my current
data.
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Finally, select pieces of charcoal were sent for radiocarbon dating. Material was exported
to the United States under permits # DAJ-428/2013 and DAJ/429/2013, and send to Woods Hole
Oceanographic Institution in Woods Hole, Massachusetts.

2.1.4 Quantification
The basic methods for recording plant materials found in archaeological contexts include
counts and/or weights (Pearsall 2000). As mentioned above, plant remains above 2.00 mm were
all weighed and counted; however, below this sieve size, they were simply counted. As the
number of plant remains recovered at both these sites is rather low when compared with
assemblages from other parts of the world (and therefore other taphonomical conditions),
weights were not as useful as counts. This was the same problem encountered by VanDerwarker
(2006) who worked on samples collected from the Olmec area. She decided to use counts as her
unit of basic measure as her weights were extremely low and therefore would not have been as
useful when making comparisons. Therefore, I decided to use counts instead of weights as my
basic unit of measure. However, whether one is using absolute counts or weights as a basic
measure, there are inherent problems, as simply presenting absolute weights or counts risks
“overlooking the effects of differential preservation, charring, deposition, recovery, and
identification” (Fritz 2005:791).
Scarry (1986) points out other issues, such as that not all plants will produce the same
number of seeds (therefore skewing the number of seeds), nor will their weights be the same. In
order to avoid having such problems, various quantitative methods have been developed to
attempt making sense of the data. There is no single method that will adequately explain one
particular dataset, and therefore, the method the analyst selects should be based on the question
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that he or she is trying to answer, and the type of data recovered (Popper 1988). One of the key
tools has been to use ubiquity measures. This measures the frequency of a particular taxon, rather
than its abundance (VanDerwarker 2006:72). Therefore, each individual taxon is considered
present or absent in a sample, and one of the advantages of this method is that “the score of one
taxon does not affect the score of another, and thus the scores of different taxa can be evaluated
independently” (Popper 1988:61). Although there are some limitations to using this method,
ubiquity is commonly used by analysts (Fritz 2005) as it can lessen the effects caused by
difference in both preservation and sampling (Popper 1988). According to Pearsall (2000:214),
ubiquity is perhaps the most accurate when the analysis units that are compared have gone
through different recovery and analysis biases. Cathy Crane (1986), when working on the plant
remains from Cerros, found that absolute counts were inappropriate as a quantification method,
and instead used presence or absence to analyze her data.
According to Pearsall (2000:196) the ratio is the simplest method to standardize plant
remains recovered in the archaeological record. Naomi Miller (1988) separates ratios into two
categories. The first includes ratios such as density measures, percentages, and proportions. What
these have in common is that the “material represented by the numerator is included within the
material represented by the denominator” (1988:72). Density ratios, for example, can be used to
represent a certain taxon relative to the amount of soil processed, usually in liters. Percent
frequencies, whereby percentage of a particular taxon is determined in relation to the total seed
count (Fritz 2005) are another way to standardize data. Several taxa can also be combined as
determined useful by the analyst and divided by the total seed count. The second category
includes comparison ratios, where both the numerator and the denominator are different (Miller
1988). In this case, the materials in both the numerator and denominator are mutually exclusive,
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e.g. seed-to-nutshell count (Fritz 2005), or even kernel-to-cupule (see VanDerwarker 2006:102).
All of these methods have to be used with caution, as none are perfect: they all have their
inherent weaknesses.
An examination of the literature and reports from various sites across the Maya region,
reveals that archaeobotanists working in this region have recorded their data in different ways.
Moreover, even the same archaeobotanists working at two different sites have recorded their data
differently; such a lack of standardization means that further statistical analyses are difficult to
carry out. For example, reports from Copan (Lentz 1991), Pulltrouser Swamp (Miksicek 1980),
and Santa Leticia (Miksicek 1986), present absolute counts for all the various species, whereas
reports from Tikal (Turner and Miskicek 1984) and Cerros (Cliff and Crane 1989) only note the
presence of a certain species, while others only present the weights (e.g. Ceren; Lentz et al.
1996), and finally others present either the counts or weights (e.g. Yarumela; Lentz et al. 1997).
This makes comparisons a little difficult. When trying to calculate a diversity index for each site
using the Shannon-Weaver index, I found that this was possible with samples from only five
sites (i.e. Copan in Honduras, Santa Leticia in El Salvador, and Pulltrouser Swamp, Guijarral,
and the Barba Group in Belize). Although substantial comparisons using statistical tools may be
difficult due to these differences in how data is presented, these reports nonetheless provide
material for comparison with data collected at La Corona and El Peru-Waka’.

2.2 Starch-Grain Analysis

The use of starch grain analysis has played an important role in answering questions
related to ancient diets, past environments, domestication, food processing, patterns of land use,
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and tool use (e.g. Chandler-Ezell et al. 2006; Crowther 2012; Humphrey et al. 2014;
Mickleburgh and Pagán-Jimenez 2012; Perry 2004; Piperno and Holst 1998; Therin et al. 1999).
This is especially true for scholars working in tropical areas where macrobotanical remains may
not preserve as often, or as well, as in other parts of the world. Starch grains, a type of
microfossil, have the ability to survive well in tropical environments (Lentfer et al. 2002),
although the exact mechanisms that allow for long-term survival are still not well understood
(Barton 2009). Starch grains are extremely useful to archaeobotanists as they tend to be
ubiquitous in plants. Although they are susceptible to digestive enzymes (Hardy et al. 2009),
they are resistant to many types of processes including grinding and drying (Cortella and
Pochettino 1994), and surprisingly, can survive processes such as cooking and carbonization
(Babot 2003; Crowther 2009). Moreover, what makes starch a useful tool is that starch grains
have a series of unique morphological criteria that allow for identification down to the family,
genus, and sometimes even to the species level (Perry 2004; Piperno and Holst 1998; Piperno et
al. 2004). These include characteristics such as the shape and size of the starch granule, the
presence and location of the hilum, presence or absence of lamellae, as well as optical properties
of the granule when observed under the microscope (Perry 2004). In particular, the presence of
the extinction cross, visible under cross-polarized light, allows for starch grains to be definitely
identified as starch (Zarillo and Kooyman 2006). These specific criteria are discussed in more
detail below (see also Figure 2.4).
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Figure 2.4 Some diagnostic characteristics used to identify starch grains. Arrow shows: A)
Extinction cross when viewed under cross-polarized light; and B) Fissure.
Starch is composed of two organic polymers: amylose and amylopectin, which grow
around a central hilum (Coil et al. 2003). Storage starch is stored in various organs in a green
plant; however, dense amounts of starch are often concentrated in roots, tubers, and fruits
(Haslam 2004). The starch studied by archaeologists is different from transitory (also known as
transient) starch that is an intermediate product in plants (Cortella and Pochettino 1994) and
often does not exhibit morphological differences useful for analysis (Gott et al. 2006; Torrence et
al. 2004; see also Haslam 2004).
The long-term survival of starch grains makes them especially useful for understanding
plants that are often under-represented in the archaeological record. One good example includes
tubers, which are poorly understood due to the fact that they do not preserve well in the
archaeological record (Pearsall 2000), partially as a result of their preparation styles (Hather and
Hammond 1994).
During the mid- to late nineteenth century pioneering work was carried out by scientists
such as Nägeli and Meyer, who noted the wide variability of starch grains (Cortella and
Pochettino 1994). It was only towards the end of the twentieth century that archaeologists started
to utilize starch grains as tools to further explore and understand the archaeological record
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(Torrence 2006). This type of analysis gained popularity in places like Australia, Oceania, and
South America (Hall et al. 1989; Loy et al. 1992; Ugent et al. 1986). In the last decade or so,
there has been not only a steady increase in the collection and analysis of starch grains, but also a
keen interest in trying to understand the mechanisms of how starch grains are affected by various
external inputs (e.g. cooking, processing) that may lead to a better understanding of past cultural
behaviors (Crowther 2012; Henry et al. 2009). Starch is insoluble in cold water yet is
permanently affected by extreme changes in temperature and moisture (Haslam 2004), as well as
digestive enzymes (Hardy et al. 2009).
Although there are inherent problems and weaknesses associated with the use of starch
grains in archaeology (Barton and Mathews 2006; Haslam 2004; Loy 1994) and although not all
the mechanisms for preservation of starch are well-understood (e.g. Barton 2009), it is clear that
starch can be used in conjunction with other lines of data in order to assess questions regarding
plants and people in the past (Dickau 2010).
Starch has been successfully extracted from tools (Barton et al. 1998; Loy et al. 1992),
ceramic vessels (Crowther 2005; Perry 2004), gourd vessels (Duncan et al. 2009), teeth (Henry
et al. 2011), coprolites (Horrocks 2006), soils, and sediments (Therin et al. 1999). Although
important studies have been done in Central and South America (Dickau et al. 2007; Haslam
2006; Perry 2004; Perry et al. 2007; Piperno 2009; Rosenswig et al. 2014; Zarillo et al. 2008),
this methodology has not been applied to archaeological investigations in Petén, Guatemala.
Below I present the methods used in the extraction, processing, and analysis of the starch grains
recovered from El Peru-Waka’ and La Corona.
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2.2.1 Field Recovery Methods
My main objective was to recover evidence of plant remains, and as mentioned above,
microbotanical remains provide another excellent line of data that can be combined with other
lines of data. Stone tools are an excellent source for understanding plant use, for various reasons.
In the Maya region, grinding stones are ubiquitous in the archaeological record as they are
durable, and were (and remain currently) widely used to process mainly maize, but also other
plant species. In this region, they are known as manos and metates, the former used to grind, the
latter as the base to which to grind on. Such tools are crafted out of a variety of stone types, and
may vary in shape and size depending on where they are manufactured (Searcy 2011).
Unfortunately, although manos and metates are reported in most excavation reports in the Maya
region—both whole and fragmented—they tend to not be further analyzed from a microbotanical
perspective. Yet, grinding stones, as shown by studies around the world (Chandler-Ezell et al.
2006; Dickau et al. 2007; Loy et al. 1992; Zarillo and Kooyman 2006), have the ability to reveal
important information on past diets, environments, and tool use. Grinding stones have the
advantage of being composed of porous material, and materials that come into contact with such
tools will often be left behind and preserved in the crevices (Pearsall 2000). Therefore, the aim
was to recover grinding stones from various contexts at both El Peru and La Corona in order to
assess the plant species processed.
The key element was to ensure that unwashed grinding stones were available, and that
they had not been exposed to modern contaminants such as air, water, and other particles.
Moreover, unwashed artifacts meant that sediments adhering to these tools could also be sampled
(Pearsall et al. 2004). This therefore meant that previously excavated grinding stones from these
sites, from previous field seasons, were not sampled. These types of artifacts are often left at the
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archaeological sites in the laboratory as they are deemed too heavy for transportation back to the
city. Thus, these were not considered, as they would have been exposed to possible
contaminants. I processed and analyzed only grinding stones that were excavated during the field
seasons when I was either at the site during their recovery, or, smaller artifacts (such as pestles)
that were transported back to the lab during the years that I was doing lab work in Guatemala
City. The artifacts that were transported back to the laboratory were excavated by archaeologists
to whom I had previously spoken about the procedures for starch grain analysis, and who were
aware of the protocols to avoid contamination of the artifacts. This includes handling any
artifacts to be sampled as little as possible, and placing the manos and metates immediately into
clean plastic bags, thoroughly sealing them, and labeling the bags with all the necessary
contextual information.
The washing of the large grinding stones was mostly done at the archaeological sites,
however, as mentioned earlier, some of the smaller tools were washed back in Guatemala City,
as A) I was not at the archaeological site when the artifact was discovered; or B) it was small
enough to transport back to the city. The procedures for washing the artifacts were roughly the
same at both locations. These methods are explained below.
Prior to starting, contextual information was logged for each artifact. Photos were taken
of the unwashed artifact, and measurements were taken. Clean, starch-free gloves were used to
manipulate and clean each new artifact. After each wash, the artifact was once more
photographed and left to air-dry before storing.
Each artifact was placed inside a bag (labeled Sediment 1) and using a clean toothbrush
each time, I scrubbed off the adhered sediment. This sediment was either kept in the same bag, or
if the sediment collected was not much, it was transferred to another clean bag, sealed, and
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labeled. The artifact was then placed inside another bag, and the grinding surface was well
scrubbed using the same toothbrush as above, and using distilled water. The sediment and water
collected in this manner were transferred to a clean, plastic container, sealed with a lid, and
labeled. This is known as Sediment 2.
In some procedures a third sediment is also collected (Logan 2006; Pearsall et al. 2004).
This sediment comes from a final clean, using an ultrasonic cleaner or sonicator. This is
especially useful in places where electricity is easily available, and when the artifact is small
enough to fit inside a sonicator. However, as many of the metates encountered for my research
were whole and were too large to fit inside a sonicator, only a select few artifacts were ultimately
washed using this machine. The tools washed inside the sonicator were all small tools that were
brought back to the laboratory in Guatemala City. Although this third type of sediment was not
collected for all the artifacts, Sediments 1 and 2 were recovered from all the artifacts sampled.
To facilitate the transportation of the containers that held the sediments with water, I
carefully decanted some of the clear water on the surface after 24 hours, once the sediment had
settled at the bottom. Each bottle was carefully sealed and kept upright during transportation. All
the samples were exported to Washington University in St. Louis for analysis in the starch lab.
Permission for export and analysis was granted by IDAEH under permits 076-2012 and 0782012.

2.2.2 Laboratory Procedures
The laboratory methods were adapted from various sources (e.g. Pearsall et al. 2004;
Ruth Dickau, personal communication 2011), and tested first at the Department of Biology at
Washington University with the assistance of Dr. Deborah Frank. Moreover, Dr. Deborah
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Pearsall kindly allowed me to visit her laboratory at the University of Missouri, Columbia, and
explained the tools and techniques necessary in order to successfully recover archaeological
starch grains. Once the methods and technique had been tried and tested, and starch was
successfully recovered, I set up a laboratory dedicated to this analysis in the Department of
Anthropology at Washington University in St. Louis. This includes three separate areas in three
distinct laboratories. The first consists of a clean space where the archaeological samples are
processed. The second one consists of a laboratory where the samples are analyzed using a
polarized microscope and photographed. Finally, we also have a space where reference
collection slides can be produced. Funding for the set-up of the laboratory was graciously
provided by Profs. Gayle Fritz and T.R. Kidder.
Prior to processing an archaeological sample, all the tools (glass beakers, stirrers, etc.)
were washed using Alconox (a powdered anionic detergent that is free of phosphates and other
residues), and clean, new, starch-free gloves were used. To ensure that the starch found in the
archaeological sample was not from a modern contaminant, I tested the gloves and the various
chemicals first and found no evidence of starch in them. Plastic pipettes and other single-use
equipment were discarded after each use.
Moreover, the containers containing the sediment and water were left to sit at least 24
hours without moving in order to ensure that the sediment all settled to the bottom of the
container. The procedures for the dispersion, pretreatment, and heavy liquid flotation are
presented below. The containers, once left to rest, were carefully opened in order to avoid
moving the sediment at the bottom. The clear liquid was removed from the surface using a
manual vacuum pump. The sediment was then transferred into a 50 mL plastic test tube (clearly
labeled). I concentrated the sample by centrifuging for five minutes at 3000 RPM. Liquid was
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again suctioned off the top, leaving 2 cm above the sediment pellet. I avoided having more than
10 mL of sediment in one test tube as otherwise it would not float properly.
In order to dissolve any limescale in the soil, 10 mL of 0.1 percent EDTA
(Ethylenediaminetetraacetic acid) was added to the test tube. After capping and shaking the test
tube, I placed it on a shaker for two hours. After this, I centrifuged for two minutes at 2500
RPM. I decanted and discarded the supernatant, and repeated this procedure twice more in order
to ensure that the sample was EDTA-free. Next, I added 10 mL of 3 percent hydrogen peroxide
(as suggested by Pearsall et al. 2004). This would ensure that non-starch organics would be
destroyed, and again, aid in breaking up the soil. This was left to stand for 10 minutes. I added
cold, distilled water, capped, mixed, and centrifuged for two minutes at 2000 RPM. The
supernatant was decanted and discarded, and this procedure was repeated three times more in
order to remove all traces of the hydrogen peroxide.
The next step involves the heavy-liquid flotation, whereby the chemical Sodium
polytungstate (SPT for short) was used. While Pearsall et al. (2004) skipped this next step when
samples were “clean”, in my analysis all samples were floated using the heavy-liquid. Using a
specific gravity of this high-density heavy liquid ensures that the starch floats or remains
suspended (Coil et al. 2003)(Figure 2.5). Fresh starch typically has a density of 1.5 mL/g, and
therefore the specific gravity of the SPT was set at 1.7 mL/g. The first step is to add 5 ml of SPT
to the sediment in test tube, followed by a centrifuging spin for 10 minutes at 2000 RPM. Once
finished, the supernatant is decanted into another test tube (labeled as “starch extract”). Twice
more, I added 5 ml of SPT and centrifuged, and finally decanted the supernatant into the same
test tube.
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Figure 2.5 Test tube showing heavy-liquid flotation.
The 50 ml test tube (labeled starch extract) was filled with distilled water and centrifuged
for five minutes at 2000 RPM. At this point, the specific gravity of the solution is lowered, and
therefore the starch will sink to the bottom of the test tube. The supernatant is decanted, leaving
0.5 cm from the bottom of tube. Once again, the test tube was filled using distilled water and
centrifuged for five minutes at 2000 RPM; this step was repeated once more. Eventually, one
should end up with a rather clear solution, which should contain the starch grains. This solution
was transferred to a clean, labeled slide. The residues on the slide were mounted in a 50:50
glycerin-water solution in order to ensure that the residue wouldn’t dry up too quickly, and allow
for rotation of the starch grains. A coverslip was placed on top, and eventually, sealed with clear
nailpolish.

2.2.3 Identification
With regards to the identification of starch, there does not exist a good corpus that
presents the various starch grains of Central American plants. My identification therefore used
various methodologies. Firstly, I created a reference collection from plants I expected to find in
my samples. Plants were purchased both in St. Louis and in Guatemala, and many slides were
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created while at the archaeological site using local plants (Figure 2.6). The methodology used to
create this reference collection follows the guidelines outlined by Judith Field (2006). Secondly,
I created a photographic database using photos from my own collection, and added photos from
publications. Finally, I was able to confirm many of my identifications with Dr. Pearsall as well
as with Dr. Dickau. The starch grains were identified to the lowest taxonomic level possible,
which in this case was the genus level. Other identifiable microfossils (such as phytoliths and
calcium oxalate crystals) that are diagnostic of certain families, are also included in the
description of the samples, and are considered as further evidence of plant species processed on
these stone tools. One sample of calcium oxalate crystals was sent to Dr. Vijayasankar Raman at
the University of Mississippi for further identification. The crystals were photographed at higher
magnification (x1000), and trials were made to take SEM photos. Unfortunately, this last step
was not possible as the crystals had been previously processed (see the starch grain
methodology), and remained too wet to allow for SEM analysis. Dr. Raman did however, based
on the shape of the crystals, narrow down the types of crystals those these could belong to.

Figure 2.6 Collecting plants to make slides for the reference starch grain collection. Shown here
is the root of the macal (Xanthosoma sp.) collected at El Peru-Waka’.
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2.2.4 Quantification
Each slide was scanned under a cross-polarized microscope (Olympus CX 31). Starch
grains were identified by the presence of the distinct extinction cross, and photos were taken of
every starch grain at 400 X in both cross-polarized light and transmitted light. The starch grains
were measured using a built-in eyepiece, and fully described and drawn in a log. All
characteristics were noted, as directed by Deborah Pearsall (personal communication 2011). This
includes both quantitative data such as the size and number of each taxa represented, but also
qualitative data such as the angularity of the facets, whether lamellae, fissures, or the hilum were
visible, if the grains were simple or compound, as well as whether any damage was visible,
among other things. Below about 5 microns, some starch grains were difficult, if not impossible,
to observe, and often it was not possible to rotate them. These grains are noted in the raw data,
but their numbers are not given, as they were too numerous on some slides. It is likely that this
starch is transient starch (Deborah Pearsall, personal communication 2013) lacking diagnostic
characteristics (Torrence et al. 2004).
For each sample (tool processed), the total number of starch grains present in a particular
type of Sediment is presented. Sediment 1 seldom presented any diagnostic starch grains, while
Sediments 2 and 3 had various quantities of starch grains. Although it has been demonstrated that
frequencies of starch grains can be correlated with the use frequency of a particular tool (Barton
et al. 1998), in light of my specific goals of identifying what species were utilized in the past, it
seems more important to note the presence of a particular species rather than the numbers. This
is especially key when comparing samples that were processed differently (brushed vs.
sonicated). As noted by Pearsall et al. (2004:433), sonication has been found to be the most
effective way to recover starch grains from tools. Other considerations include that not all plants
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produce the same number of starch grains, or that not all storage organs produce the same
density of starch (Gott et al. 2006). Another way to quantify starch grains is by calculating the
ubiquity of a particular taxon on a tool; this may be more fruitful than simply looking at the
actual count of grains on a tool.
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CHAPTER 3
FEEDING THE GODS, CALLING THE RAINS:
AN ARCHAEOBOTANICAL ANALYSIS OF A CLASSIC MAYA
PERIOD MONUMENTAL FIRE SHRINE AT EL PERU-WAKA’
In Mesoamerica, auto-sacrifice and rituals by mortals allowed for the creation and
maintenance of an ordered world (Broda 2000; Brumfiel 1998; Carrasco 1995; Graulich 2005;
Sugiyama 1993; Taube 2012). Creation myths and other tales written in codices and other
ancient texts, recount the need for ancient Mesoamerican populations to appropriately worship
and satisfy their gods through nourishment (Sahagun 1950-1982; Tedlock 1992; Vail 2012). The
Maya were no different, and their tales of creation encapsulate their concern and importance
assigned to venerating and feeding the gods, who in turn provided and ensured the success and
continuation of their world by providing the necessary elements that allowed for life to continue,
namely rain, which in turn allowed for the harvest of maize. Evidence of the belief in feeding the
gods and the importance of such rituals was strengthened by the discovery of a fire shrine—as
Wite’ Naah in Maya—at El Peru-Waka’ a large Classic period Maya site in northwestern Petén,
Guatemala. The fire shrine, used in the Late Classic period (A.D. 600-900) to perform fire
rituals, is unique as it is one of the only two known in the Maya Lowlands (Freidel et al. nd), and
is the only one to have been analyzed from an archaeobotanical perspective. Using
archaeological, archaeobotanical, and epigraphic evidence, I argue that large-scale rituals
performed at this fire shrine were intimately tied to agricultural metaphors.
This monumental fire shrine is located on one of the most important structures at the site
of El Peru-Waka’, known as M13-1, which is a large pyramidal structure with an adosada
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(frontal platform), located on the eastern part of Plaza 2 (Figure 3.1). This structure has a long
and complex history, with evidence of rituals performed even after the fall of the royal dynasty
in the ninth century A.D. (Guenter 2005; Navarro-Farr et al. 2008). The importance of this
structure, perhaps beginning as early as the Early Classic, is visible through the epigraphic record
and by the last visible activity on and around the structure, where dense ritual deposits testify to
its importance even after the end of the royal period (Navarro-Farr 2009). Thus, the entire
pyramid was a large shrine. Plaza 2 was likely an important location as it “served as a setting for
grand and expensive ceremonies in which the ruler, k’uhul ajaw, was the principal actor”
(Demarest 2013:373). However, the ceremonies carried out inside the temple were probably
more private in nature. For spectators in and around the plaza, the flames and smoke would have
been visible from a distance, especially at night. The mountain would have come alive. Near or
far, the senses of the spectators would have been stimulated either by the flames, or by the sweet
smells of resin and flowers. Thus, feeding the gods and altering the senses of those present was
achieved; important elements for Mesoamerican people (Houston and Taube 2000; Pauketat et
al. 2011).
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Figure 3.1 Map of El Peru-Waka’. Square shows location of Plaza 2 and Structure M13-1.
Modified from a map compiled by Evangelia Tsesmeli.
The fire shrine discussed in this paper is probably the final version of the shrine, and
therefore the last visible activity of offerings made to the gods in Late Classic period, however
this tradition was started as early as the Early Classic period. At least one earlier version of the
shrine has been recovered thus far (Freidel et al. 2013:6, nd). The discovery of the fire shrine was
made in conjunction with another major find, the burial place of a very important individual,
Kaalomte’ (supreme warrior) K’abel, who together with her husband K´inich Bahlam II ruled the
site from A.D. 657-711 (Navarro-Farr et al. 2013). According to them, the fire shrine was thus
used to commemorate the Golden Age rulers (K’abel and K’inich Bahlam II).
The hearth inside the fire shrine was carefully excavated in 2012, and the soil samples
processed and analyzed by the author. In light of the paleoethnobotanical results which indicate a
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majority of plants associated with agricultural activities, I argue that fire shrine was also used for
important ritual events, whereby the divine ruler— obligated to ensure successful harvest
through offerings and sacrifice— ritually fed the gods. This ritual was one that commemorated
both the present, but also the past, as this particular type of ritual had begun centuries earlier
many hundreds of miles away, as far away as Teotihuacan in present-day highland Mexico.
To understand the importance and relevance of this particular fire shrine from El PeruWaka’, I start by discussing rituals and the use of fire in Mesoamerica. Next, I discuss the
evidence for fire shrines at Teotihuacan as well as for the Aztecs. I then introduce the site of El
Peru, some of its history, and follow this with in-depth description of the fire shrine. This is
followed by a discussion of the artifacts and other remains recovered in the fire shrine and
surrounding room. Finally, the botanical remains are presented in detail, and I finish with a
discussion on the meaning of the fire shrine based upon the plant remains recovered inside it.
Although discussions of plant remains in Mesoamerican ritual contexts are becoming more
numerous, there are many aspects of ancient ritual practices that have yet to be understood. This
chapter, by exploring the plant remains from a unique fire shrine, sheds light on the nature of
rituals performed at a Wite’ Naah in the Maya Lowlands. In turn, the fire shrine, together with
the plant remains, supports the importance of the Entrada in the fourth century A.D. and may
indicate the adoption of the fire cult, and its transformation to a more local ritual, by the Maya of
later periods. Finally, this study is relevant because the use of fire and themes of agricultural
metaphors can be understood cross-culturally (see for example Broda and Good Eshelman 2004;
Van Daele 2003).
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3.1 Ritual

Ritual permeates all aspects of human life (Leach 1966); and although the concept and
subsequent study of ritual is certainly not new, a clear and satisfactory definition that
encompasses what ritual is and does is yet to be found. One definition that fits with the theme of
this paper is provided by Catherine Bell (1997), who suggests that ritual can be approached as a
“means to create and renew community, transform human identity, and remake our most
existential sense of being in the cosmos” (Bell 1997:264). While this definition may explain
what ritual achieves (or its efficacy), the manner in which ritual is efficacious is perhaps better
encompassed by Rappaport (1999), who takes “’ritual’ to “denote the performance of more or
less invariant sequences of formal acts and utterances not entirely encoded by the
performers”(1999:24). Yet, making sense of rituals in an archaeological context is no easy task
(Lohse 2007:4; Mactos Moctezuma 1988). One way in which attempts at understanding the
meaning and function of the rituals performed at the fire shrine can be made is through the study
of the plants offered during these events (Morehart and Morell-Hart 2014).
Offerings can be considered as a type of gift; yet, there is no free gift as the action always
involves some kind of reciprocity (Mauss 1954). By making offerings to the gods, people are
“securing greater divine favors” (Lopez Lujan 2005:35). This type of ritual behavior is one of the
best known (Bell 1997:108). Offerings or even sacrifice “create a profound sense of cosmic
interrelatedness and of human responsibility for more than one’s own cosmic needs (Bell
1997:136). It was common, and a key of ritual practice in the Maya region, to place offerings in
caches (Chase and Chase 1998b), and can be defined as “…one or more objects found together,
but apart from burials, whose grouping and situation point to intentional interment as an
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offering” (Coe 1959:77). Caches were typically buried in specific locations (Mock 1998), and
often burnt (Chase and Chase 1998b).
Through the acts of both sacrificing and offering, a person is not only exchanging but
also “establishing a relationship and communication with what is sacred” (Lopez Lujan
2005:36). Citing van Baal (1976), Lopez Lujan (2005:36) notes that giving an offering starts
communication. He also notes that it is not always who consumes the offering (gift), but what is
more relevant is the intent, and thus the offering “symbolizes a part of the donor that acts as a
bridge of communication”. Van Baal (1976) differentiates between low and high intensity
ceremonies, where during times of good communication or relationships with the supernatural,
low intensity ceremonies would ensue. However, the opposite is true when communication is not
good, or in times of crisis. Even though one enters into a relationship with the gods by making an
offering the “return is uncertain” (Osborne 2004:2). Just as the gods could provide abundantly,
they could also bring famine and death. By not providing appropriate gifts to the gods, humans
incurred their anger and punishment. Thus, episodes of drought, famine, illnesses, or even lower
yields, could be the result of angering the gods, or not paying the necessary dues (Alcorn 1984;
Morehart 2011). As Bell (1997:115) notes, there are numerous examples of rites of affliction,
which cross-culturally were used to rectify a bad state of affairs, for example asking for rain in
times of drought. Interestingly, for the Maya, it would seem that rituals were carried out
preemptively.
Rituals that involve sacrifice and offerings come in many different versions and formats.
Many of these involve the use of fire to burn and create smoke (Bell 1997:112), which was
primordial to the ancient Maya, as well as other Mesoamerican societies. The ubiquity of censers
in Mesoamerica supports this idea (Rice 1999). In our case, we are fortunate to have fire as an
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element to read the past. Fire, as one of the four elements, is “both the most destructive, but also
the most empowering” (Winder 2009:11). Since the discovery of fire, man has continuously
adopted new ways to manipulate fire, and in turn has reached new places and created new things
(i.e. stay warm and reach dark places such as caves) (Gheorghiu 2007:1). Fire as an element can
have multiple meanings (Garber et al. 1998; Miller and Taube 1993). For Taube (2000:292) it is
the act of making fire that “is tantamount to creation and birth”. For others, it is the act of
burning that is important, as it releases the soul (see Morehart 2011). According to van Akkeren
(2012), fire was seen as an expression of creation. The act of burning changes the offering into
something appropriate for consumption, in a language that the gods can understand (e.g. Brown
2004: 37; Morehart 2011:12-13), as the spirits do not eat the food, but instead “consume the
breath or aroma, whether of food, flowers, incense, or blood”(Taube 2004b: 73). According to
Morehart and Butler (2010:594), “such practices were one way to repay deities, but they also
facilitated communion and communication”. When humans were formed by the gods, they were
made imperfect; with a limited vision, and thus communicating with the gods would lead to
knowledge, through rites and rituals (Tedlock 1996:148). Fire can also symbolize the idea of
transformation (Freidel 1985; Stone 2002). Fire can also be militaristic, or it can be seen as a
“symbol of dynastic founding” (Taube 2004:267). The latter is more strongly supported by
Taube, who sees fire as symbolizing the dynasty and the passing of power from one dynasty to
the next. Strong evidence for the importance of fire symbolizing the transfer of power from one
king to another is visible at Copan’s Altar Q, which is discussed later in more detail.
As already mentioned, fire is a fundamental component of rituals in the Maya area. Brady
and Prufer (1999:135) note that contemporary (K’iche’) rituals are known as “burnings”. The use
of fire in the carrying out of Maya rituals today is seen as important, as it “strengthens, balances,
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and invigorates the community” (Molesky-Poz 2006:159). Rituals that include ‘feeding the fire”
are common among contemporary Maya, and are closely linked with agrarian themes and the
idea of reciprocity, where the earth will continue to provide for you if you give something in
return (Brown 2004; Christenson 2010; Molesky-Poz 2006:98; Redfield and Villa Rojas 1934;
Vail 2012; Vogt 1976:56). Redfield and Villa Rojas (1962:127) beautifully sum this up: “what
man wins from nature, he takes from the gods”. As noted by Morehart and Butler (2010:599)
making offerings in significant places (i.e. caves) would have “served to reproduce a relationship
of dependency between humans and the forces of life and death”. Thus, this expectation of
receiving when giving something, clearly engages people and deities into a rite of exchange (Bell
1997:108).
Of course, evidence of burning offerings is not recent; evidence for historical and
Prehispanic episodes of burning offerings and the use of fire abound in the Maya world (e.g.
Craig 2010; Deal 1982; Eppich and Cuyan 2015; Molesky-Poz 2006; Morehart et al. 2012; Rice
1999; Taube 2004a; Tozzer 1941). Offerings of food and drinks to the gods are also reported
(Boremanse 1993; Brown 2004; McGee 1990; Redfield and Villa Rojas 1934; Siegel 1941:72;
Vogt 1976, 1998), including at El Peru, where animal (Fridberg 2015) and plant offerings
(Cagnato nd) were left on the floor of a sunken room, adjacent to M13-1 and known as the
“cuartito”. The inhabitants of the Valley of Oaxaca—the Zapotec—also made offerings and
incense was burnt in order to communicate with the deities and ancestors (Marcus and Flannery
1994:59; Sellen 2011). The gods were not only offered symbolic foods, but also humanly edible
foods (see Morehart et al. 2005:268). This practice is not restricted to the Maya area, and there
are many examples of foods consumed in domestic spheres also placed in ritual contexts (see
Counihan 1999; Megaloudi 2005). The importance of elements that can transcend the two worlds
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is extremely important; copal for example, transforms from a solid to smoke once burnt and thus
crosses boundaries between worlds (see Vogt 1976:295).
If we look at the meaning of hearths specifically, these are considered important “social
instruments”, used time and again to reproduce social relations (Bentsen 2007:19). For the Maya
specifically, their three-stone hearth functions as an axis mundi, representing the center of the
universe (Taube 1998:432). Censers, commonly found in the Maya area, are central, and not only
represent the hearth of the household (Taube 1998), but also the portal between divine and
human places (Freidel et al. 1993). The link between the hearth and the creation of the universe
has already been noted, where the hearth is the locus where food (fruits from the fields) is
transformed in food (Carrasco 2010). Thus it makes sense that the “prehistoric hearth was
continually created and recreated by actors” (Bentsen 2007:22). It is this repetition of rites and
rituals that in a way perpetuates the continuation of the universe. Rites and ceremonies carried
out on a calendric manner ensured the continuation and perpetuation of the world (Aveni 2002;
Vail 2012; Zaro and Lohse 2005). Cyclical time, unlike linear time, is “non-durational and
ahistorical”, and is very closely associated with rituals and the sacred (Rice 2008:280).

3.1.1 Plants in Rituals
As the daily life of the ancient Maya revolved around producing and procuring food,
many deities were related to hunting and agricultural activities (Chuchiak 2009:139). Maya
religion can be considered animistic. The various forces of nature were venerated (Chuchiak
2009:137), and according to Gann and Thompson (1931:120), the entire religion was “centred
(sic) around the propriation of the personified powers of nature”. Thus, everything from the sun
to the rain, to animals, plants, and soils were worshiped (Flores and Balam 1997; Vogt 1969:297-
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306; Wells and Mihok 2010). Alcorn (1984:94) has documented that among the Huastec Maya,
plants are “more sacred and pure, more respected than humans”.
In terms of plants, nothing was more sacred than maize itself (Taube 1996), which was
“both the flesh and sustenance of humans” (Wells and Mihok 2010:316). The importance of
maize is well exemplified through iconography (Kubler 1980; Saturno et al. 2005), as well as
ancient Maya myths that were centered around the maize cycle, whereby humans were formed
by deities from white corn dough (Bassie-Sweet 2000:1). After failed attempts at making
satisfactory humans from clay and wood, eventually on the fourth try it was possible (Tedlock
1996). The Maya thus believed themselves to be made of maize, a theme that continues to this
day (e.g. Asturias 1972).
Yet, even if maize was fundamental, other plants remained extremely important to these
ancient populations, not only for consumption, but because they played an important
cosmological and ideological role in their lives. The importance of trees, for example, is made
very clear in myths. The Popol Vuh is a Quiche Maya book written in the sixteenth century
recounting the oral history of the Maya (see Tedlock 1996). It tells of how humans were created
and the legends “describe the magic world where Nature has the central role” (Aguirre de Riojas
and de Poll 2007:15). This book tells of how forests were made by Creators, even before animals
or humans were made (Aguirre de Riojas and de Poll 2007:15). Beyond myths, however,
archaeology provides some tantalizing evidence of the importance of plants and the natural
world, for example through epigraphy (Houston et al. 2006), paintings and art (Saturno et al.
2005), and paleoethnobotany (Lentz 1999; Lentz et al. 1996). In the past, food studies have
heavily focused on the meaning and place of maize and cacao (Staller and Carrasco 2010), and
therefore other plants used by the ancient Maya were not well understood. However, this is
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rapidly changing with more systematic analyses of plant remains in the region (Morehart 2011;
Morehart and Morell-Hart 2013).
Today, ceremonies carried out by both Highland and Lowland Maya populations
continue to use plants in their rituals and ceremonies. Scholars have noted the continuation of
many Maya beliefs, when comparing the archaeological record with present-day Maya
ceremonies (e.g. Molesky-Poz 2006; see Pohl 1981). However, as cogently argued by Cecil
(2009), at the time of contact, the landscape was dotted with various ethnicities, and each reacted
differently to contact with the Europeans. While some resisted incorporating the foreign
worldviews, others were able to incorporate certain aspects, resulting in “the synchronism of
multiple worldviews”(Cecil 2009:4). Lucero (2003:531) notes in light of these events, “the
material expression of these rituals has continued from Pre-Hispanic times to the present”.
In contemporary rituals, the Maya of both the Highlands and the Lowlands carefully
select plants based on their attributes, as noted by a range of scholars (e.g. Alcorn 1984; Flores
and Kantun Balam 1997; Vogt 1976:66-72). Rituals connected with agrarian rites of asking for
rain and a good harvest have been noted (Barrera-Bassols and Toledo 2005; Brown 2004;
Carrasco 2012; Redfield and Villa Rojas 1934; Vail 2012). Thus, plants provide “a rich canvas
for the portrayal of crucial messages in the symbolic code” (Vogt 1976:5). Not only are plants
selected based upon whether they are wild or domesticated, hot or cold, but also on the basis of
their color (Vogt 1976). For example, the color of maize in rituals is important (see Steinberg
1999; Tuxill et al. 2010), as each direction was associated with a specific color, namely red for
the east, black for the west, yellow for the south, and white for the north (Mathews and Garber
2004:49). By studying the plant remains found inside the fire shrine, we can better understand
the potential meaning of this large ritual hearth.
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3.2 Fire Rituals in Mesoamerica

It is not possible for archaeologists to ignore the roles that religion and ideology played in
shaping the indigenous societies that inhabit North, Central, and South America (see Marcus
1978). Therefore, this paper explores an important ritual for the Maya that seems to have its roots
in Central Mexico. Underlying the entire ritual there is a pan-Mesoamerican belief in feeding the
earth and making offerings to the gods and ancestors. We have excellent records for the Aztec
practices, and these are discussed below. There is a clear link between the Aztec ceremonies, as
traditions were derived from Teotihuacan, where “the present sun was born, and in many ways it
does constitute the original hearth of Central Mexican culture and civilization” (Taube 2006:153;
see also Taube 2000). Teotihuacan also influenced the Maya populations, as the latter used
symbolism and iconography long after the fall of Teotihuacan (Taube 2000).

3.2.1 Aztec New Fire Ceremony
There is strong evidence to support the idea that the Aztec carried out a New Fire
ceremony (Xiuhtlalpilli), at the time when their two calendars met, every 52 years (Duran 1971;
Elson and Smith 2001; Olivier 2007:297, 299). Prior to the lighting ceremony, all fires and
hearths were extinguished (see Sahagun 1950-1982 Book 7:25-32). At midnight, when the
Pleiades were at their zenith, a priest created a spark, ensuring a new 52-year cycle (van Akkeren
2012:185). Incense was burnt and offered to four directions, followed by people throwing
incense into a hearth. Finally, the flames of the new fire were taken in all directions of the Aztec
empire (Pharo 2010:455), and to light braziers in the temples dedicated to Tlaloc and
Huitzilopochtli in Tenochtitlan (van Akkeren 2012:185), the god of rain and fertility, and the god
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of war respectively (Matos Moctezuma 1995:8). Duran reports that inside Huitzilopochtli’s
temple, a maize idol was kept inside a chamber decorated with numerous plants including
amaranth, maize, and flowers (Staller 2010:61). Moreover, large and exquisitely preserved
offerings made by the Aztec have been found around the Templo Mayor; these reflect their
preoccupation with water and fertility. To worship their rain-god, Tlaloc, offerings were made
containing organic remains such as wooden scepters and masks, copal figurines, headdresses
made of paper and rubber, as well as a bunch of plant remains (Lopez Lujan and Chavez
Balderas 2011). Plants associated with Tlaloc include amaranth, Chenopodium sp., agave,
mesquite, and flowers such as marigold and Artemisia sp. (Montufar Lopez 2006:502).
Additionally, large quantities of marine and freshwater animals were also offered (Lopez Lujan
1994; Matos Moctezuma 1995).
The hearth was understood as a symbol of the world center (Pharo 2010). The
Borbonicus Codex (Figure 3.2), dating to the Aztec period, pictorially depicts a temple, in which
a turquoise blue hearth can be seen. Three circles on the hearth represent the hearthstones. Four
officiates, each one carrying a bundle of 13 sticks can be seen about to burn these bundles (van
Akkeren 2012). The Aztec New Fire ceremony consisted of two events, namely a time when a
new fire was drilled, followed by the burying of a stone-carved bundle known as xiuhmolpilli
(von Winning 1979:17).
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Figure 3.2 Codex Borbonicus (p.34) showing Aztec New Fire ceremony (Credit: FAMSI)
According to Fash et al. (2009:206), these carved versions have been found across
Mexico City. The stone copies are considered to symbolize the firewood; where each stick or
reed represented the passing of one year. At the New Fire ceremony, these bundles were
disposed of differently; the real bundles were burned, while the stone ones were buried (von
Winning 1979:17). Von Winning (1979) argues that the Aztec New Fire ceremony originated in
Teotihuacan during the Early Classic period, although it is unclear how long the Teotihuacan
cycle would have lasted. Symbols of this ritual include a wrapped bundle of sticks, twisted ropes
and knot elements, which were found on monuments (See Lopez Lujan 2002: fig 17) and pottery
(von Winning 1979). Mosaic stone sculptures were found in front of the adosada platform, but
are believed to have been originally placed inside the temple at the summit of the adosada (Fash
et al. 2009:206-207; see Lopez Lujan 2002). Lopez Lujan (2002) has identified these sculptures
as representing xiumohlpilli (bundle of years). Batres (1906:11) mentions that the xiumohlpilli
sculptures were originally painted. Excavations of the adosada (frontal platform) yielded a stone
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censer placed on top of a stone platform. This sculpture shows a censer with a twisted cord
image in the center, with the “knotted sign of sacrificial offerings below” (Fash et al. 2009:208,
fig. 5b). According to Taube (2000:292), the twisted cord motifs symbolize fire making and fire,
in both Maya and Central Mexican iconographic repertoires. Thus, as argued by Fash et al.
(2009), Batres’ theory that the adosada was used for fire ceremonies is strongly supported.
The imagery of the knot makes sense when we understand the importance of binding for
Mesoamerican people. Binding, or entwining various materials, was done especially in moments
considered dangerous, especially at times of transition, so for example at “initiations of new
foundation or new eras” (Megged 2012:175). Megged (2012:182) cites Stuart (1996) with
regards to how important binding was during foundational events for the ancient Maya during
the Classic period. Binding, as seen in stone-binding of both stelae and monuments, portrays the
passing of 7200 days (i.e. a k’atun). Thus, binding and knotting has clear references to passing of
time, and the act itself is clearly “embedded in the conceptualization of times and abodes of
transition” (Megged 2012:173).
New Fire ceremonies were not only carried out every 52-years. In fact, they were carried
out also at many important moments, such as the founding of a new house and accession to
power (Fash et al. 2009:213; Olivier 2007:3010). Although there is no doubt that Wite’ Naah’s
were used by the ancient Maya, it remains unclear how often the Maya would have burned
material at a Wite’ Naah.

3.2.2 Teotihuacan
Excavations of the Pyramid of the Sun by Leopoldo Batres in the early twentieth century
recovered the remains of a platform in front of the staircase, known as the adosada. Preserved
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column fragments were recovered that have iconography related to fire: a temple with four
bundles of sticks was found, similar in nature to that depicted on the Borbonicus Codex
mentioned previously. Other elements depicted include flames emerging from the temple, as well
as three stones placed in line (van Akkeren 2012). The recent discovery of a sculpture of
Huehueteotl (Old God) at the top of the Pyramid of the Sun, has led archaeologists to suggest
that a fire temple, yet to be discovered, lies at the top of this pyramid (Hernandez 2013). This
further supports the idea that the pyramid was indeed a place where the fire god could have been
venerated, and where fire rituals were performed at Teotihuacan.
Thus, the first Wite’ Naah was built at Teotihuacan, visible on the adosada of the
Pyramid of the Sun (Fash et al. 2009). Stuart (2004) argues that this is the “origins house” and
such places are associated with the location where new fire ceremonies were carried out, and in
the Maya region these places would have been where individuals were formally enthroned (Fash
et al. 2009:210). At Teotihuacan “rulership was tied to rituals that took place at the Adosada of
the Sun Pyramid” (Fash et al. 2009:209). Interestingly, Sugiyama and Lopez Lujan (2007)
describe the burials inside the Pyramid of the Sun, and how two of the bodies were interred with
rectangular jadeite pectorals. One of these pectorals has iconographic elements that have been
classified by Langley (1992) as the year bundle sign (Bundle C). This sign was based off von
Winning’s (1979) identification of this particular sign as a symbol of the xiuhmolpilli, and in turn
the New Fire ceremony. Although Sugiyama and Lopez Lujan (2007:136) do not argue for
certain whether this symbol does in fact symbolize this particular event, they note that the
wearing of this symbol “qualified its wearer as a sacred authority”.
According to Fash et al. (2009:222), this structure was important due to its association
with ideas of “a place of emergence, the duality of sun and rain, and the practice of New Fire
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Ceremonies at the installation of rulers and the founding of new political orders”. These scholars
also suggest that the Pyramid of the Sun was one place where rulers from faraway places,
including the Maya region, would have come to visit as part of pilgrimages. Prior to the fall of
Teotihuacan, around the mid sixth century A.D., it is likely that rulers would have travelled to
the real Wite’ Naah. However, after the decline of Teotihuacan, Fash et al. (2012) believe that
although people were no longer able to visit the real one, they maintained associating with it in
order to justify their socio-political status.
At Teotihuacan, the use of fire in rituals was not restricted to the adosada. The
discoveries of Early Classic censers and braziers, notably, basalt braziers with depictions of the
Old God (Huehueteotl) and various types of censers reflect the importance of fire rituals (Berrin
and Pasztory 1993; Townsend 1992:114). Theater-type censers at Teotihuacan often depict
imagery of flowers, butterflies, shells, clouds, and plants. Some of these have been equated with
symbolizing Flower Mountain (Taube 2004b), and as symbols of both nature and wealth, with
butterflies perhaps representing water, fire, and war (Pasztory 1997:167) and concepts of fertility
as well as fire and death (Manzanilla and Carreon 1991). Moreover, a cave under the Pyramid of
the Sun contained a hearth with iridescent shells and fish bones suggest their concern with
fertility (Taube 1986). Thus, Teotihuacan had strong elements that suggest the veneration of
gods of water and fire, and the importance of fertility and abundance, amply depicted through
paintings and sculptures. As mentioned earlier, these same elements were later borrowed by the
Aztecs whose concern with agriculture and warfare was clearly reflected through offerings and
ritual ceremonies (Mactos Moctezuma 1988; Taube 2000:280).
At Teotihuacan, one of the main deities was the Storm God, also known as Tlaloc. The
Storm God was the patron of storms, lighting, and rainy skies, whose earliest role was related to
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the solar year (Coggins 1980:734-5). He is also associated with the sun and fire, especially when
discussing the beginning of time (Uriarte 2006:26). Imagery of Tlaloc is visible at Teotihuacan,
where one mural shows him holding a lightning bolt with smoke, maize, and a flowering plant
(Taube 1986:57). Outside of Teotihuacan, a Teotihuacan-style vessel, probably from the Pacific
slopes of Guatemala, shows priests making offerings to a censer with clear Tlaloc imagery
(K4503). As Coggins (1980:735) notes, the Maya conflated Tlaloc with the Maya version of the
rain and storm god, which was later to be known as Chac. At Tikal, images of Tlaloc had on their
headdresses both the sign of the Mexican solar year, as well as the Kan Cross (Coggins 1980).
Imagery of Chac in his Maya form depicts him as emerging from the cleft of a tortoise shell, and
often holds a weapon, which represents the thunderbolt (Taube 1986:57). Tlaloc is also
associated with the waterlily (Alexander 2005), a plant that closes its petals at dusk and reopens
them in the morning, as well as having hallucinogenic properties (Uriarte 2006:28-30). Another
great deity at Teotihuacan was the Great Goddess, who featured prominently on a range of
materials, including murals at the apartment compound of Tepantitla (Berlo 1992). Although not
all scholars agree on the importance of both of these deities (see Matos Moctezuma 1990:179),
there is no doubt that the interpretations all have themes of fertility, associations with rainfall,
militarism, and water (Berlo 1992:151; Meehan 2010:75-76).

3.2.3 The Maya Lowlands: The Role of Divine Kings
Maya rulers were main actors during ritual events (see Freidel and Schele 1998). As early
as the Preclassic period the rulers wore a Jester God image on their headbands, which
represented the Maize God (Taube 1996). Doing so not only made them divine, but also
“announced the king’s pivotal ideological and societal roles as the living incarnation of the
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Maize God”. (Reilly 2005:33). The knowledge of the cosmos and how time worked was evident
in the position known as the k’uhul ajaw (divine king), the highest title achieverd by a Classic
period ruler (Rice 2009:81). It is argued that through ritual bloodletting identified
archaeologically, but also ethnohistorically, these kings ensured the fertility of the world around
them, in particular when drawn from the genitals (Joralemon 1974; see Schele and Freidel 1990;
Tozzer 1941). The blood had to be transformed into a medium that the gods could consume;
through the use of fire, smoke was produced, thus reaching the gods (Freidel 1985:19).
The ruler, having being instilled with the concept of divine kingship, had the role and
task of ensuring the continuing of time, and renewing cycles of fertility, planting, sowing, and
harvesting (See Lucero 2007; Rice 2008:292). This concept likely began during the Olmec
period (Fields and Reents-Budet 2005), who placed wood, seeds, and other botanical remains in
the spring as offerings (Tate 2012:83), and was also adopted by others; for example among the
Zapotec, the rulers also justified their position by ensuring agricultural success (Marcus and
Flannery 2000).
For the Maya, the cycle of life and death mirrored the natural cycle of maize cultivation
(Martin and Grube 2008:222). In harvesting the cob the maize God was beheaded, and after it
was sown, the rains and the germination of the corn kernel, symbolized its resurrection (Martin
and Grube 2008:222; Taube 1985). Thus, in his role as divine king (impersonating the Maize
God), he could speak to the gods, and request for the arrival of the rain, and ensuring the
prosperity of the fields. He embodied fertility. Many kings used k’inich in their names, clearly
emphasizing their connection with the maize deity or the sun god (k’inich ajaw)(Demarest
2013:374; Houston et al. 2006). Kings and rulers were also associated with water (see B. Fash
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2009; Lucero 2006). On Altar Q at Copan, Yax Pasaj Chan Yoaat is shown wearing Chaak as a
headdress, thus “referring to his ritual role as rain maker” (Taube 2004a:294).
Upon being instilled with divine kingship and able to interact with supernatural powers
(Schele and Miller 1986), the ruler becomes the living incarnation of the Maize God, and has the
ability to reenact the events of creation in order to provide abundance and fertility to his people
(Freidel et al. 1993; see Fields and Reents-Budet 2005; Lucero 2007; Reilly 2005; Rice 2009:76;
2012:104; Schele and Mathews 1998). Thus the rulers were obliged to maintain water and
abundant harvests (Schele and Mathews 1998:183). Through sacrifice and rituals, the gods
transformed the gifts of the kings (blood, copal, plants, etc.), into water (see Freidel 1985).
Interestingly, one Maya god— God K or K’awiil— is “celestially oriented” and is in
charge of the skies, lightning, and storms (Rice 2012:104). This god is also the patron of
bloodlines and royal dynasties (Rice 2012:104). God K is linked to the Maize God /God E, with
images of God K being viewed as metaphors for maize (Rice 2012). Imagery related with God
K/K’awiil appears on objects carried by rulers, starting in the Early Classic period in the
Southern Maya Lowlands (Rice 2012). Scepters and other objects during the Classic period had
imagery of this particular god, and inscriptions associated with accession to the throne include
the phrase “Ch’am k’awiil, which means, “to take the k’awiil” (Rice 2012:105). By taking the
K’awiil, the person assumes a special role of bringing lightning and therefore rain, and becomes
“the giver of sustenance” as k’aa means surplus, and wi’il means food (Vail 2009:96). Thus,
there are direct links to this god and divine kingship. As noted by Alexander (2005:1), “he is the
essence of human royal power that allows mankind to access the cosmos from the heavens down
to earth and into Xibalba itself”. Xibalba, for the Maya, was the land of the dead or the
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underworld, and according to Tedlock (1996:34), the movements of characters in and out of the
underworld reflect the movement of celestial bodies.
Places where two worlds meet, for example, the profane and the sacred, are considered as
liminal zones (see Lopez Lujan 2005:37). Liminal zones (such as a temple) had to not only
resemble a formal place on the landscape (i.e. a mountain), but the perpetuity of the temple had
to be ensured time and time again. Rituals had to be repeated—establishing the reality of the
temple—which in a sense “re-created the universe and time” (Lopez Lujan 2005:38). The ability
to enter a temple would have “caused a break between the profane and the divine” (Lopez Lujan
2005:39), therefore, only those previously prepared to take on this risk were allowed to
communicate with the gods; in this case, the rulers who had taken on the role of the Maize God.
Thus, the king was the intermediary between the gods and the people (see Lucero 2007:409).
The beautiful paintings at San Bartolo serve to illustrate the idea of the centrality of the king as
being both divine and mortal, and how he has inherited divine qualities from deities who are
associated with creation and order (Saturno 2009:129). In these exquisite murals, the forest is
wild and untamed, whereas the four-sided world bound by trees is tamed and domesticated. This
ordered center is “dependent both literally and metaphorically on the agricultural cycle and those
who maintain it” (Saturno 2009:127). Thus the king is associated with civilization, maize, and
ensuring an agricultural and ordered world. The ability to speak to the deities or supernatural
beings was noted among contemporary Lacandon, whose leaders, when feeding and speaking to
the gods, were able to gain prestige (Boremanse 1998:xix). Modern-day Cuch (cargo)
ceremonies are believed to have roots in prehispanic times, albeit sacrificing a different animal
(Pohl 1981). The author believes that this ceremony can be associated with fertility, and that
perhaps in the past, it “may also have been performed at accession ceremonies” (Pohl 1981:526).
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Debates continue with regard to the nature of the Maya political economy, and scholars
have offerred a variety of theories. Although beyond the scope of this chapter, in order to
understand the role and importance of the fire shrine it is important to briefly place it in a larger
socio-political context. In general, Maya political organization has been argued to have been
very centralized (see Chase and Chase 1996; Martin and Grube 1995) or extremely decentralized
(see Demarest 1992). However a mixture of these models has also been suggested (e.g. LeCount
2001), as well as being cyclical through time (e.g. Lucero 1999; Marcus 1993). Centralized
organization means that the Maya of the Classic period were organized and integrated based on
more than simply the role of the kings and their kinship ties (see Chase and Chase 1996). In fact,
high population densities, trade, and large-scale public and agricultural works are used in support
of this model (e.g. Chase et al. 1990; Culbert 1991). Around the same time, Martin and Grube
(1994, 2008) developed what they called the “superstate model”, where some powerful cities (i.e.
Tikal and Calakmul) were allied with other smaller cities.
Proponents of the second major model (decentralized) include those who maintain that
the Maya were weakly integrated both vertically and horizontally (Lucero 1999). In this model,
typically low population densities are imagined, as well as the Maya controlling small territories
(e.g. Sanders and Webster 1988). Ideology and ritual are key to attaining both political and
economic power (e.g. Demarest 2013; Lucero 2003; Inomata 2006). For Demarest (2013:373)
ideology supported the giving of either labor or products (tithe) in order to support elites and the
courts. Moreover, ceremonies held in public were important for legitimizing the ruler, and
therefore justifying the tribute of products to such individuals (Demarest 2013: 373). Just as
offerings to the deities and ancestors were important, offerings (i.e. tribute) to the divine kings
was also key (Demarest 2013:375). Emerging political elites can be considered as intermediaries
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and thus received tribute/offerings “that once were made directly to ancestors” (Lucero
2003:524).
According to Rice (2009:70) power was held by those who could control time, thus
leading to a decentralized, time-based, “cosmopolitical economy”. Moroever, the creation of
calendars, and thus the celebration of time, came to represent “cosmic control” (Rice 2009:75).
Maya kings, as A.G. Miller (1986) argues were “rulers of time”. Time, is therefore one way to
impose social order, and the person or people that control time, are legitimated in their position
by creating the illusion that they can control time (see Rice 2008:290). Calendars have strong
links to agricultural cycles and natural phenomena, and those that controled this ritual calendar
could pretend to have extensive control over the phenomena around them (Broda 2000:259). The
importance of calendars and scheduled rituals can be noted in the Madrid Codex, where
numerous ceremonies for all kinds of activities such as hunting, beekeeping, planting, and
harvesting, are depicted (Wells and Mihok 2010:317). The Maya, as well as other Mesoamerican
societies, recorded the passing of time with calendars. The Maya used two calendars that ran
simultaneously, one of 260 and the other of 365 days (Rice 2008:282). Creation myths such as
those found in the Popol Vuh, point towards the importance of offerings and calling the gods,
“all according to the rhythms of a calendar” (Tedlock 1996:32). The importance of time cannot
be emphasized enough⎯the first humans fashioned by the gods were destroyed because they
could not keep time (Rice 2008:284).
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3.3 Fire Shrines

The term “shrine” is used to define any natural or man-made area where ritual activity, be
it private or public, exclusively takes place (Morehart et al. 2012:430). It is important to note that
there is no single structure, architecturally speaking, to denote a fire shrine, and these will likely
vary depending on the context. Fire shrines from around the world have been recovered, and the
idea of making offerings to the gods and ancestors is not restricted to the Maya or to
Mesoamerican populations (see for example Hastorf 2003; Lansing et al. 2009; Megaloudi 2005;
Morales et al. 2011; Reinhard 1985; Robinson 2002; van Daele 2013; Zach 2002). Moreover, the
use of fire in rituals is also not uncommon (e.g. Beauclair et al. 2009; Day 2012; Ferro-Luzzi
1978; Schneider 2007; Swan and Simons 2014; Winder 2009). According to Freidel and Sabloff
(1984:44, 46), religious structures in the Maya region have generally been differentiated in terms
of their size, with the shrine being smaller and single-roomed, whereas temples are multi-roomed
and larger in size. In this chapter, the term fire shrine is used to designate a place where fire is
used during rituals activities.
In Mesoamerica, formal fire shrines are known from Teotihuacan (Fash et al. 2009), and
the Aztecs (Olivier 2007; von Winning 1979). In the Maya region, fire shrines (physically or
metaphorically) are known from various sites, from both Early and Late Classic period contexts.
These are discussed in more detail later on. As will become clear, the structure where the fire
shrine was built was extremely important to the ancient Maya of El Peru. In order to understand
why, it is important to note that caves and mountains are some of the most important natural
features on the landscape for ancient Maya, and other Mesoamerican people (Brady and Prufer
1999).
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In Mesoamerica, liminal places include caves, mountains, springs, and cenotes (large
sinkholes) (Heyden 1981; Lopez Austin 1973:84-85; Vogt 1981). But for the Mesoamericans,
the temple was the most sacred place (Lopez Lujan 2005:38). It is therefore no coincidence that
the Maya (and others) constructed temple-pyramids, as they symbolized mountains, and it was
possible to reach the underworld through their inner formations (Broda 2000:414; Molesky-Poz
2006; Brady and Ashmore 1999; Pugh 2009; Vogt 1964:194). It has been argued that all physical
constructions on the landscape were purposefully built to mirror mountains and caves, thus
creating a sacred landscape (Brady and Ashmore 1999; Grove 1999:256). These temples were
therefore considered to be the “center of the universe” (Eliade 1969:39-44), where the various
worlds (underworld, earth, and sky) all connected, and where temples are imago mundi,
representing the earth.
Mountains are also important with reference to rain symbolism, and have been since the
Formative period across Mesoamerica (e.g. Chalcatzingo; Grove and Gillespie 2009). The Olmec
and the Aztec performed rain rituals in order to bring rain (Broda 2000; Rodriguez and Ortiz
Ceballos 1997). Among contemporary Maya, mountains are associated with rain deities (Groark
1997; Schaafsma and Taube 2006:237; Vail 2012). Maya myths relate the story of the rain deity
opening a mountain with a lightning bolt in order to reach white corn inside (Bassie-Sweet
2000:1). Art from the Classic period often shows the Maize god being born from a fissure in the
earth (Morehart and Butler 2010). This particular myth is one that has endured over centuries and
is found in many cultures in Mesoamerica (Taube 2012). In fact, the importance of gods of
lightning and rain is noted as being extremely old, with their importance as far back as the Olmec
(Taube 2012:747).
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Unfortunately, the physical remains of fire shrines in the Maya region are elusive. Texts
often refer, however, to the original fire shrine, believed to have been on the adosada of the
Pyramid of the Sun at Teotihuacan. The Wite’ Naah, also known as Foundation House (see
Stuart 2004) is mentioned in various places, and has been used by archaeologists, among other
elements, in discussions of the nature of interaction or influence that Teotihuacan had in parts of
the Maya Lowlands (Braswell 2003; Demarest and Foias 1993). The Wite’ Naah and its
importance in the Maya region is discussed in the following section.

3.3.1 Wite’ Naah
The term Wite’ Naah has been translated as “Tree-root house” or “Origin House” by
Stuart (2004), whereas Fash et al. (2009: 219) propose a more literal translation for it, suggesting
that it means “house” for/of/with certain “trees” or “wood”. Wite’ Naah can be spelled in two
different manners (see Fash et al. 2009: figs. 10a,b). It would seem that the first glyph was used
prior to the fall of Teotihuacan. Following a hiatus in which the Wite’ Naah was not mentioned
(A.D. 500-650), the Classic Maya started to use a new spelling, which includes the T600
sign/glyph.
Reference to the Wite’ Naah and the influence of Teotihuacan can be found in various
forms across the Maya region. For example, during the Early Classic references can be found,
various stelae at Tikal mention the Wite’ Naah, as well as depicting the ruler Yax Nuun Ahiin,
son of Spearthrower Owl, in Teotihuacan warrior garb (Fash et al. 2009:217; Stuart 2002:492).
Moreover, intense burning inside Structure 5d-22-1st was recorded and noted as possibly
resulting from rituals involving fire (W. Coe 1990:381). Spearthrower Owl may have not only
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come from Teotihuacan, but could also have ruled for over 60 years (Stuart 1998, 2000:482-4). If
he did rule, it remains unclear where exactly he would have done so.
Other places where the Wite’ Naah has been mentioned include Piedras Negras and Tres
Islas. Here, the iconographic evidence suggests that the rulers were enthroned at the Wite’ Naah
(Fash et al. 2009:217). In Northern Yucatan, there is also evidence for Teotihuacan influence at
various sites, including Oxkintok (Smyth 2008). At Tikal, a beautifully preserved ballcourt
marker excavated in a residential part of the site with talud-tablero architecture was similar to
one recovered at Teotihuacan (Laporte 1989). The Tikal marker contained text (in Mayan),
which identifies it as a “totem dedication to Spearthrower Owl” (Martin and Grube 2008:31).
At Copan, extensive evidence exists linking the earliest ruler with the Wite’ Naah,
namely the structural elements of Structure 10L-16 (B. Fash 2011; Taube 2004a). The
magnificent Rosalila temple has been identified as a giant censer (B. Fash 2011; Taube 2004a),
and has a clear connection with fire and rituals. According to Taube (2004a:265), fire allowed
for K’inich Yax K’uk Mo’ to be conjured. The interior of the temple has heavy evidence of
burning episodes (Martin and Grube 2008). It was constructed as a tribute to the Founder of the
dynasty at Copan (Martin and Grube 208:198). Rosalila was placed over the tombs, and as
Barbara Fash (2011:42) notes, the temple could be understood as “the symbolic offering bowls”.
For Taube (2004a), Rosalila was built in order to communicate and conjure the great ancestor,
K’inich Yax K’uk Mo’. Moreover, the temple (fire shrine) has been equated with a giant brazier
or censer (Taube 2004) or as “kitchen hearths of the gods and ancestors” (Taube 1998:446). A
stucco-painted vessel known as the Dazzler recovered inside the later Margarita Tomb at Copan
is clearly also Teotihuacan in style (Reents-Budet et al. 2004; Taube 2004a). This vessel shows
K’inich Yax K’uk’ Mo’ inside of a temple, with fire, on a Teotihuacan style vessel (Fash et al.
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2009:220). According to Taube (2004a:278), the roof of the temple can be seen as a headdress,
and is burning, and so can be viewed as a “fire-house”.
By the Late Classic the original Wite’ Naah at Teotihuacan was no longer being used (see
Fash et al. 2009), yet this important place continued to be referenced by the Maya. Moreover,
iconography and styles from this important place continued to be used by the Maya (Stone
1989). Additional evidence at Copan from the Late Classic comes from Altar Q where the
passing of the symbolic fire torch from the founder to the sixteenth ruler is depicted (see Taube
2004a). Yax K’uk Mo’, the founder of the Copan dynasty and with clear links to Teotihuacan, is
depicted passing a torch to his successors (Fash et al. 2009; van Akkeren 2012). This event was
important as three days later the king’s name was changed to K’inich Yax K’uk’ Mo’, which
means Great Sun Green Quetzal Macaw (Fash et al. 2009:212). The king is depicted wearing
warrior accouterments, namely the burning dart and the War Serpent shield (Taube 2004a:267).
Stuart (2005:391) suggests, based on the placement of Altar Q at the base of Structure 10L-16,
that this structure may have served as a local version of the Wite’ Naah.
Further evidence of the Wite’ Naah comes from Lintel 25 on Structure 23 at Yaxchilan
(Freidel et al. 2013; Stuart 2004:236-239), and Rio Amarillo, where the T600 symbol has been
found (Taube 2004a:273). Finally, at Quirigua, the history of the site is closely associated with a
“Foundation House” and its close association with events at Copan (Martin and Grube
2008:216). Other places where fire shrines are reported include Cozumel (Freidel and Sabloff
1974; Leventhal 1974).
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3.4 El Peru-Waka’

The site of El Peru-Waka’ has been investigated since 2003, first with mapping followed
by extensive archaeological excavations (Navarro-Farr and Rich 2014). This monumental site,
consisting of both a large core and dense hinterland settlements (Marken 2011), was an
important economic and political center during the Classic period, likely due the fact that it is
situated at an important crossroad in the region (Freidel et al. 2007). The site is strategically
positioned on the landscape, as the city center is on the edge of a natural escarpment (Marken
2011). The city is also located along one of the most important navigable rivers in the region
(Rio San Juan and Rio San Pedro Martir), thus linking areas of Central Petén with the
Usumacinta region (Escobedo and Freidel 2005). This key position was indeed attractive to the
superpowers that were to rule during the Late Classic period, leading to wars and changing
strategies in order to obtain control of the sites, and in turn, control of the important trade routes.
By the Terminal Classic period, the site contained over 800 structures, divided into four
major plazas (Tsesmeli 2011), and over 1200 structures (Marken 2011). The two largest plazas
(1 and 2) run adjacent to each other, and both surrounded by residential areas and temples
(Marken 2011). Plaza 2 measures 10,150 square meters and is demarcated by M13-1, the
location of the fire shrine, along its eastern border. Plaza 2 has a terrace wall on the northern
side, and several structures and a platform along the western and southern edges (Marken 2011).
Along the highest parts of the escarpment lies the Mirador Group, where the largest pyramids
were constructed.
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3.4.1 History of Site
Prior to A.D. 378, we have little information about the rulers, except for identifying
Serpent Skull in A.D. 356, and an even earlier ruler known as Hoja Chan Ak, whose dates of rule
are unknown (Navarro-Farr et al. 2013:25). Sihyaj K’ahk’ (Fire Born), a foreign personage,
arrived in A.D. 378, and put into power K’inich Bahlam I. Eight days later, he arrived at Tikal
(Stuart 2000), and the ruler of Tikal, Chak Tok Ich’aak, died. At El Peru, this early Teotihuacan
connection can be seen on Stelae 15 and 16 (Rich 2011:341). Stela 15 is important as it mentions
the arrival of Sihyaj K’ahk’ at El Peru on January 6, A.D. 378. Stela 16 provides us with a
portrait of Sihyaj K’ahk’, which was dedicated posthumously in A.D. 460 and shows him
carrying a fire feathered bundle, which can be considered as symbolic of the Wite’ Naah (Figure
3.3; Freidel et al. 2013:2).

Figure 3.3 Drawing of Stela 16 from El Peru-Waka’. Drawn by Sarah Sage.
(Freidel et al. 2007:198).
The same imagery is visible on Stela 4 at Tikal, where Yax Nuun Ahiin is also shown
carrying a feather bundle (Freidel et al. 2013:2). Other Teotihuacan imagery has been identified
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on other stelae, for example 10, 14, 26, and 40, where the figures are dressed in Teotihuacan
style (Rich 2011:107). Stela 10 in particular, may depict a person dressed in Teotihuacan garb
carrying a fire bundle (Freidel et al. nd). Once at Tikal, this foreign personage affected the entire
lineage and beyond, thus installing what Clemency Coggings has called a “New Order” (Martin
and Grube 2008:29). Evidence of this “intrusion” is visible at numerous sites across Petén, with
peaks in imagery, writing, and architectural features, for example at Uaxactun, Tikal, and La
Sufricaya, but also in the Maya highlands at Kaminaljuyu (Matos Moctezuma 1990:18-94) and
in the Zapotec capital of Monte Alban (Fash et al. 2009; Martin and Grube 2008:29-30).
However, the nature of the relationship (militaristic vs. alliances) of Teotihuacan with Maya sites
remains to be elucidated (See Braswell 2003; Stuart 1998). Interestingly, at Teotihuacan, foreign
“neighborhoods” have been found, which include Zapotec and Highland Maya people (Meehan
2010:73) as well as imported goods from the Maya Lowlands (McCafferty 2007). According to
Gomez Chavez and Spence (2012:285), Teotihuacan “was exporting its founding myth that it
was Tollan, the place where time began and the universe was created”.
Later rulers at El Peru include Dragon Jaguar (A.D. 416), Tapir Chan Ak (who ruled
from A.D. 458 until 470), and Chan Yopaat (acceded to throne in A.D. 502). Based upon the
recovery of Monument 44, which was raised in A.D. 564, it seems that at the end of the fifth
century, Waka’ was allied with Tikal. The governor of Waka’ was Chak Tok Ich’aak, who
acceded to throne in A.D. 556, and was a vassal of Tikal. The latter raised monument 44, which
had a portrait of his father, Chak Tok Ich’aak. Around A.D. 520, an alliance with the Snake
kingdom was made possible through the marriage of a lady of Calakmul (Lady Ikoom ca. 520573) with Chak Tok Ich’aak. Their son, Wa’oom Uch’ab Tz’ikin however, came to power in
A.D. 556 under the influence of Tikal, which at that point was ruled by Wak Chan K’awiil. The
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king of Tikal was defeated in A.D. 562 by “Testigo Cielo” of Calakmul and Y’ajaw Te’ K’inich,
the king of Caracol. Thus, by A.D. 564, Wa’oom Uch’ab Tz’ikin was once more allied with
Calakmul. It is clear that this period was a volatile one, where alliances were forged and broken
quickly and often (Navarro-Farr et al. 2013:25).
It seems that there is no record between A.D. 564 until Stela 1 (Guenter 2008); the latter
marking the end of this hiatus in A.D. 657 (Guenter 2005:371). According to epigraphers, there
is a ruler Muam Balam who ruled Waka’, but his exact dates are unknown. He is placed around
the end of the sixth century (Navarro-Farr et al. 2013:25). Yuknoom Ch’een II, also known as
Yuknoom the Great, ruled at Calakmul for half a century, starting in A.D. 636. During this time,
he conquered Waka’ and at an unknown date, installed K’inich Bahlam II as king (Martin and
Grube 2008:109). According to David Freidel (personal communication 2014), this was done in
order to appropriate control over the Wite’ Naah at El Peru. This marked the beginning of a
period of renewed prosperity at the site (Freidel and Escobedo 2006:14). Stela 1 was placed in
front of the acropolis adosada, and mentions that K’inich Bahlam II was 20 years old on this
date. This date also commemorates the 20th year of Yuknoom’s reign. Yuknoom Ch’een II is
depicted on a cache vessel as “he of the Wite’ Naah” (Freidel et al. 2003:2). This great king died
in A.D. 686, and the subsequent king was Yuknoom Yik’ aak K’ak’, who was defeated by Tikal
in A.D. 695, marking the end of the Golden Age (Guenter 2008; Martin and Grube 2008). At El
Peru, K’inich Bahlam and K’abel (Lady Waterlily Hand) continued to rule until the early part of
the eighth century. Lady K’abel raised Stela 8 in A.D. 702, yet in 711 it was K’inich Bahlam
who raised a stela. Thus, it is believed that K’abel died sometime A.D. 702 and 711. It is unclear
when exactly K’inich died, but based on epigraphy, it likely took place sometime between 715
and 728 (David Freidel, personal communication 2014).
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Following the rule of K’inich Bahlam II and K’abel, rulers such as Bahlam Tz’am and
Lady Pakal sequentially governed Waka’ during most of the eighth century. Bahlam Tzam (reign
started ca. 735) was defeated by Tikal’s king, Yik’in Chan K’awiil in A.D. 743. In A.D. 761 El
Peru erected monuments (Stelae 24 and 25) and was likely under Tikal’s control (Guenter 2008).
According to Guenter (2008), Lady Pakal came from the “Bat” kingdom, an ally of Calakmul, in
A.D. 771 and married the king of El Peru, 3 Katun Ajaw, in A.D. 785. Lady Pakal died in A.D.
790.
Calakmul is mentioned on several monuments, namely Stelae 33 and 34. Stela 32 is the
last securely dated monument, and this dates to A.D. 790 (Guenter 2008). Based on this fact,
Rich (2011:114) believes that El Peru was likely a vassal of Calakmul until the mid-to-late
eighth century. Finally, Rich argues that unlike the alliance between El Peru and Calakmul in
the Late Classic period, El Peru was likely not a full vassal to Tikal during the Early Classic
(Rich 2011:115). The last ruler is Ah Yax Yopaat, who is believed to have ruled in the early part
of the ninth century, although it remains unclear until when he died (Navarro-Farr et al.
2013:25).

3.4.2 Previously Excavated Fire Shrines at El Peru-Waka’
Two other fire shrines have been excavated at El Peru-Waka’. The first shrine was found
at M12-31, a funerary structure measuring 20 m high and excavated by Hector Escobedo and
Juan Carlos Melendez (2007). The structure, located on the northeastern corner of Plaza 1
contained a symbolic fire shrine, which had talud-tablero style decoration on the outside; a style
originating at Teotihuacan. The shrine, in turn, overlay the burial of a King, who was buried as
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the World Tree (Freidel et al. 2013:1). The fire shrine is dated to the sixth century (Melendez
2014), and was symbolic in nature, perhaps used only once prior to being completely interred.
The second fire shrine was located on Structure O14-04, in the Mirador part of the site.
This structure comprises of a 13 m-high pyramid and an adosada, constructed on the western
side of the terraced pyramid. According to Freidel et al. (2013), the fire shrine on the acropolis
would have been used for rituals of a restricted nature, and the fire would have been visible from
a great distance. Both the pyramid and the adosada supported shrines (Rich 2011:202, Tsesmeli
2007) and were initially constructed in the Early Classic period (Freidel et al. nd; Rich
2011:209). Three elaborate burials were discovered buried inside the adosada (Rich 2011). The
last version of a fire shrine constructed on the adosada was terminated during the Terminal
Classic, and links to Teotihuacan are seen in a stucco head exhibiting Teotihuacan imagery,
which includes goggle and fangs of Tlaloc. This stucco head may have been inside the shrine
room during the Late Classic period (Freidel et al. nd). According to Freidel et al. (2013) this
worship of Tlaloc was introduced by Sihyaj K’ahk’ in the Early Classic period. In addition, in a
more recent paper, Freidel et al. (nd) argue that this particular fire shrine was used to
commemorate both the Wite’ Naah in Teotihuacan as well as the “living altepetl mountain of
Cerro Gordo” (Freidel et al. nd:27). Following Sugiyama’s (2014) argument that the Pyramid of
the Moon at Teotihuacan was an altepetl (Sustenance Mountain), and related to female divinity
and activities such as rain and clouds, Freidel et al. (nd) suggest that the Mirador fire shrine
represented the altepetl, while the fire shrine atop M13-1 represented the Sun Pyramid at
Teotihuacan. The Pyramid of the Sun, according to Sugiyama (2014) is closely linked with
themes of heat, fire and masculinity; all the opposite from the Pyramid of the Moon. Using
several lines of data that include burials and iconography discovered at El Peru, this is cogently
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explained in Freidel et al.’s forthcoming article. They also note that Sihyaj K’ahk’ introduced the
Wite’ Naah cult and brought with him major deities than include the Storm God, the Feathered
Serpent, as well as the Great Goddess (Lady Three Moon). This would have led to a syncretic
religion, where the Maya combined their own sun gods with these new ones.

3.4.3 Structure M13-1
Structure M13-1 is the largest structure within Plaza 2 and serves to delimit the eastern
edge of said plaza (Figure 3.4). M13-1 was clearly a major civic-ceremonial pyramid at the site,
and played an important role, namely shaping the political and ideological landscape of the site,
reminding the ancient inhabitants of El Peru of “social order, ideology, and the relevance of
royal memorial” (Navarro-Farr et al. 2008:144). As mentioned earlier, one previous version of
the shrine has been found, thus this may well be the location of the original Wite’ Naah; the fire
brought by Spearthrower Owl or Sihyaj K’akh in A.D. 378.
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Figure 3.4 Top image: urban core with location of Structure M13-1 in relation to other fire
shrines at the site. Bottom image: Structure M13-1 in relation to Plaza 2. White rectangle shows
the approximate location of the adosada on M13-1. Maps by Evangelia Tsesmeli, modified by
author.
The construction history of the fire shrine is long and complex. At El Peru, the Wite’
Naah is mentioned on Stela 9 (dating to A.D. 504), which was found in four fragments along the
north and northwestern façade of structure M13-1 (Castañeda 2013:204). A descendant of
K’inich Bahlam I is portrayed standing on top of a fire mountain (Freidel et al. 2013:5). A
second fragment shows the fire mountain (witz), while a third fragment depicts the “Maize god
emerging from the ceremonial bar bundle carried by the king” (Freidel et al. 2013:6).
Importantly, Stela 15 is the first public representation of a fire shrine known in the Maya
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Lowlands, and provides the only known portrait of Sihyaj K’ahk’ to date, which depicts him
wearing Mexican military attire (Martin and Grube 2008:30).

3.4.4 Construction Episodes of M13-1 and Lady K’abel Burial
This far it seems that the earliest structure, known as M13-1 Sub II was a pyramidal
structure with one platform, with a staircase of 13 steps. It was also covered in stucco, and
painted red. Once this structure was “terminated”, the Maya built a second version of this
structure (M13-1 Sub 1), which had a vaulted room, with an access to the west (Navarro-Farr et
al. 2012, 2013). Located about 1.70 m above the plaza floor, the adosada extended about 5.0 m
outwards. The room itself was built over a smaller platform, about 0.50 m high, and seems to
have measured 1.50 m in length and 3.10 m wide. This structure was also terminated after Lady
K’abel was interred (discussed below), and the adosada was eventually enlarged. A new room
with the fire shrine, the focus of this chapter, was eventually built.
The fire shrine was constructed after the death of Lady K’abel (between A.D. 702 and
711). The queen was interred in a chamber inside M13-1 after her death. Sub II and I were
partially destroyed in order to construct her resting place. The queen was placed in a large
vaulted chamber, measuring 3.46 m long x 1.60 m wide, and 1.45 m high. The entire room was
stuccoed, including the bench where she was laid out. She was laid to rest with large quantities
of goods, including greenstone jewels, shell necklaces, an elaborate headdress made of
unidentified organic materials, 19 vessels, pyrite mirror, a limestone figurine, as well as an
alabaster vessel. The alabaster vessel is particularly telling as it likely features the portrait of the
dead queen and glyphs on the vessel itself have been deciphered as “Lady Waterlily Hand”,
which may have been another way to write Lady K’abel’s name (Navarro-Farr et al. 2012:85-6).
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This vaulted chamber was well sealed and protected. Following this important event, a new floor
was placed, which formally cancelled Sub II and I. The adosada was remodeled, and the volume
was increased through the use of large stones. A new floor was placed, and the main lateral walls
(north and south) of the adosada room were constructed, along with two small rooms or niches
on each side (i.e. north and south). On the outside, this structure, including the temple would
have been extremely elaborate and decorated with painted stucco.
At some point, the floor inside the room was broken and an adult with an “effigy hearth
stone cradled in its arms like a bundle” (Freidel et al. 2013:6) was buried as an offering. A new
floor was constructed to seal this human offering, and on the eastern end of the room, a bench
measuring 2.40 m north-south by 1.46 m east-west, and 0.70 m high was constructed. This bench
was composed of two niches on the lower portion (Navarro-Farr et al. 2012:87). Although
uncertain when the construction of a wall on the eastern portion of the room (i.e. behind the
bench), was carried out, the excavators believe it happened shortly after the bench was built
(Navarro-Farr et al. 2012:87; Figure 3.5). These niches were subsequently opened by breaking
the top open, and were used for fire rituals.
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Figure 3.5 Fire shrine and back wall of adosada room. Northern (left) niche remains
unexcavated, while southern (right) niche was completely excavated.
Photo courtesy of the El Peru-Waka’Archaeological Project.
It is not known who commissioned to have Sub I destroyed and built over. There are two
theories at present. The first one is that it was K’inich Bahlam, who upon the death of his wife
K’abel, created a resting place and built over the burial; thus terminating both sub I and II, and
creating a new adosada. The second theory is less strong, as it rests upon the possibility of there
being another burial located in the construction fill of the adosada platform. This possible tomb
feature, northwest of Burial 61 where K’abel is buried, would contain the remains of K’inich.
This would make sense for K’inich to be placed near her in the afterlife. Thus, if this was the
case, their successor, Bahlam Tz’am who ruled between A.D. 728 and 743, could have built the
new adosada platform (D. Freidel, personal communication, 2014).
Following the use of the fire shrine, there seems to be a large termination ritual for the
hearth, as there is another large burning deposit above the fire shrine. The results of the
radiocarbon analysis of one sample (Table 3.1) date this deposit to 1360 ± 37 B.P. The calibrated
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age ranges are cal A.D. 609-713 (p=.888) and 744-765 (p=.066), and were calibrated at 2σ with
the program OxCal 4.2 [Bronk Ramsey 2009; Reimer et al. 2013]).
Table 3.1 Radiocarbon dates obtained from wood charcoal from the M13-1 Fire Shrine and
Termination Event at El Peru-Waka’
Table&1:&Radiocarbon&Dates&Obtained&from&Wood&Charcoal&from&the&M13;1&Fire&Shrine&and&Termination&at&El&Peru;Waka'
Lab*#*

Radiocarbon*Age

𝛿*13*C

Calibrated*Radiocarbon*Age**

Termination*Event

OS;107397

1360&±&37

;26.21

Fire*Shrine*Layer*4*
Fire*Shrine*Layer*1

OS;107809
OS;107808

1390&±&25
1380&±&30

;24.25
;25.38

AD&609;713&[p=.888]
AD&744;765&[p=.066]
AD&609;669&[p=.945]
AD&606;680&[p=.945]

Context

*&OS&is&the&code&for&Woods&Hole&Oceanographic&Institute
**&cal&A.D.,&95%&probability

According to David Freidel (personal communication 2014), the fire shrine was
terminated and sealed to represent an altar, as slabs of worked stone were found above the
hearth. The fire hearth was later disturbed when the entire building housing the fire shrine was
ritually terminated. This latter event can be identified through the presence of dense amounts of
charcoal and rubble. At the summit of the structure (and final deposit), large stucco heads in the
shape of humans and deities were found at the surface of the adosada. The relationship in time of
the termination of the fire shrine and that of the entire room remains unclear. Radiocarbon dates
that are discussed later will seek to address this matter. Evidence for large-scale destruction of
stelae and termination is visible in deposits from the Terminal Classic, where precious artifacts
and stelae were burnt and placed in front of M13-1; an act probably carried out by enemies of the
court and those angry towards their rulers (Freidel and Escobedo 2006:14). Additionally, the
stucco heads and other materials found on top of the adosada were likely placed by worshippers
of the Post-Royal period of use, sometime after A.D. 743, when the city was sacked by Tikal.
However, this does not mark the complete abandonment of the site, as occupation continued well
into the Terminal Classic (Navarro-Farr et al. 2008). Moreover, later visits to the structure are
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archaeologically visible through large termination deposits that have been radiocarbon dated to
the Post-Classic period (i.e. tenth century A.D.; Navarro-Farr 2009:270; Navarro-Farr and
Arroyave Prera 2007).

3.4.5 The Fire Shrine on Structure M13-1
The fire shrine was placed along the eastern wall of the room on top of the adosada, and
measured approximately 4.50 m (E-W) by 2.50 m (N-S) with walls at least 1.80 m high).
Adjacent to the room in which the fire shrine was located, two small vaulted chambers were
created, which if seen from above, would create a cross-shape. Due to their small size (1.0 m x
0.70 m wide) these rooms are believed to be symbolic rather than functional (David Freidel,
personal communication 2014). There is no evidence of a vaulted roof above the fire shrine (Juan
Carlos Perez, personal communication 2013). However, it is possible that a roof, made of
perishable materials such as wood beams and thatch was placed over the room in which the fire
shrine was located (thus to the west of the fire shrine). A permanent roof over the fire shrine
would have been impractical, as smoke would have accumulated inside the room. Instead, the
smoke produced could have emerged from the room and served as a signal to those even located
beyond Plaza 2.
This would have therefore have been visually stimulating, and may have served to send a
message to the participants that the ritual was about to begin (Craig 2010:248). Moreover, once
the fire was lit, the two niches would have lit up, and viewed from a distance, the fire shrine is
reminiscent of the Witz (Navarro-Farr et al. 2013:87). The emerging flames would have been
visible from a distance, and would have likely been a powerful and mesmerizing view, one
where the eyes of the Witz were on fire, further bringing to life the already anthropomorphized
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mountain. Witz is a zoomorphic mountain and can be translated as “home of the ancestors”
(Stuart 1987:17-23). Witz iconography has been noted elsewhere in the Maya region (see Taube
1998; 2004b:81-82), and it is also mentioned in the Popol Vuh, where Witz Mountain was known
as the First Mountain (Bozarth and Gujerdan 2004:206). The Witz Mountain depicted on the
North Wall at San Bartolo has been identified as a Flower Mountain, and is “the pivotal locale
that makes this process of ascent, emergence and rebirth possible” (Saturno et al. 2005:21). This
mountain was “a place of resurrection and ascent out of the underworld” (Taube 2004b:80),
which although used by the ancient Maya, can be traced back to Teotihuacan (Taube 2004b:88).
The maize and sun gods are the deities most commonly associated with the Flower Mountain, as
they represent metaphors of life and death (Taube 2004b:92). Moreover, Flower Mountain was a
place of order, beauty, and sweet scents, and this can be compared with Xibalba, which was dark
and related to death and decay (Taube 2004b:93).
Unlike the more figuratively fire shrines built at El Peru (discussed earlier), the fire
shrine on M13-1 was physically real. The large hearth was purposefully created, with a range of
materials, mostly organic, burnt inside this temple. Hearths are composed of traces of
combustion (charcoal, ash, bone, etc.), rocks that are moveable (possibly also fire-cracked),
rubified sediment, and a specific area of combustion (Odgaard 2007; Mentzer 2014). The
quantities of each material vary greatly depending on a number of factors, but most will consist
of ash and charcoal; however, under low oxygen, charcoal will predominate over ash, and when
large quantities of charcoal are recovered “combustion was less than complete” (Mentzer
2014:630). The presence or absence of rocks in the hearth can point towards a functional use of
the feature. In the case of this particular hearth, there were rocks present, but these were not
found within the hearth; instead they were found on top, likely from the termination event that
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happened after the use of the fire shrine. Hearths that lack rocks in either their construction or in
their use are generally used for transferring radiant heat, and “the combustion process requires
good ventilation” (Odgaard 2007:10). Thus, based on these elements, it would seem that the fire
shrine in M13-1 would have been more useful for creating light, not heat.
The fire shrine was composed of two niches, of which only the southern one was
excavated and soil samples are from this section of the fire shrine only. The two niches were
separated by a small wall that may have been originally stuccoed (D. Menendez, personal
communication 2013). This area between the niches, which measured about 0.40 m in width, was
clearly not used in the same manner as the niches (O. Navarro-Farr, personal communication
2014). The northern niche remains intact for future excavation and analysis (Figure 3.6). The
southern niche measured 0.54 m in diameter and 0.40 m in height. According to the excavators,
based upon differences in color and texture, episodes of burning were separated by what the
excavators considered to be a deliberate layer of plaster or marl. However, it is highly possible
that these layers are in fact what Mentzer (2014) calls a typical sequence of hearths where
multiple burnings occur, where superimposed lenses of ash and charcoal overlaying rubified
sediment can be seen. However, we cannot dismiss the idea that formal preparations of each
layer were carried out. Unfortunately, the radiocarbon dates were not useful in assessing the time
between the burnings; an issue which is discussed further below.
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Figure 3.6 Profile of northern niche of fire shrine on M13-1.
Digitized from drawing by Olivia Navarro Farr.
The entire temple in which the fire shrine was located was likely very elaborate, with
painted stucco on its exterior. Painting of monumental architecture is known from a range of
sites from as early as the Preclassic period where polychrome painting dominated (e.g. Freidel
1985) to the Late Classic period, where red was the dominant color for architecture and sculpture
(Schele 1985). Rosalila at Copan provides excellent evidence for the use of color as well (B.
Fash 2011). Although there is not definite evidence, it is possible that the interior of the Wite’
Naah at El Peru was also stuccoed, as the original bench was stuccoed and painted in various
colors, including red, Maya blue, and yellow, with black or blue lines painted on plain stucco.
According to the excavators, the northern and southern walls had evidence of fine layers of
stucco on the original walls of the northern and southern portions of the bench (Figure 3.7).
Moreover, fragments of various stucco pieces (some modeled) have been found both in the fire
shrine, and in the room where the fire shrine was located; both of these are discussed further
below.
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Figure 3.7 A) Back wall of room housing the fire shrine; B) Southern profile of fire shrine.
Digitized and modified from drawings by Olivia Navarro Farr.

Inside the southern niche, besides carbonized wood and plant remains, other materials
were recovered, including ceramics, chert, shell fragments, modeled stucco, and burnt rocks.
These are briefly discussed here. Ceramics were recovered from all the layers inside the fire
shrine, and some, more than others, had evidence of having been exposed to fire. The shell
fragments belong to both freshwater snails (Pomacea sp.) and freshwater aquatic bivalve mussels
belonging to the genus Unio (D. Menendez, personal communication 2013). One of the bivalve
fragments was evidently burned. The bivalves were identified in all the four layers of the fire
shrine, while the snail was found in only two of these (Layers 1 and 2). Four additional small
fragments of nacre (mother-of-pearl) were found in the flotation samples. Additionally, one
bright pink fragment was found, although it is unclear whether this is from a shell, or whether it
is mineral.
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Chert pieces were also recovered from the various layers of the fire shrine. From Layer
4, three chert fragments were recovered, including one from a blade, as well as two obsidian
fragments, while in Layer 2 one obsidian fragment was recovered. In the first layer two chert
pieces and an obsidian fragment were found (Navarro-Farr et al. 2013:58; Menendez 2013). A
total of 40 burnt rocks were found only in the top layer of the fire shrine. Stucco pieces were
found inside the fire shrine from all the levels; some pieces were modeled, while others were
painted. On tiny fragments found in the flotation samples, green, black, and red pigment, was
found covering small pieces of stucco.
The room in which the fire shrine was located also contained artifacts, including several
large stones, four of which seem purposefully shaped. One of these looks like a large axe, while
the other two are more elongated. David Freidel interprets these as symbolic firewood (personal
communication 2013). Finally, one is round in shape. Other artifacts include 170 ceramic sherds,
one faunal bone, 86 shell fragments, eight obsidian fragments which include blade fragments,
one greenstone fragment (bead?), one whole and two chert point fragments, one Oliva sp. shell
fragment, perhaps from a pendant, carbon, and 15 painted stucco fragments.
Painted stucco fragments, some molded, were also recovered. It is clear that the stucco
was painted in shades of red and blue. Two unpainted pieces, one more preserved than the other
one, were beautifully modeled into Kan crosses. As noted by Coggins (1980:727) the cross in
Mesoamerican iconography does not always have the same meaning, but she notes that in most
cases it could refer to the calendric cycles. Other scholars have argued that it could represent the
resurrection turtle carapace of the Maize God (Martin and Grube 2008:222; Stanton et al. 2010),
preciousness or the color yellow (Saturno et al. 2005:14), ripeness and subsequently maize
(Taube 1983). It has been found to symbolize not only the earth but also the sky (Freidel et al.
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1993). References to Kan cross imagery in the Maya region has been found at Copan (Taube
2004a: 266) and San Bartolo (Saturno et al. 2005:18). In Aztec iconography it has been
identified on the fire temple depicted in the Codex Borbonicus (p. 34; Figure 3.2), where
according to Gonzalez Lopez et al. (2012:96), the cross represents the four cardinal directions as
well as symbolizing fire.
Inside the room with the fire shrine, the floor had evidence of burning, although less
intense than inside the niches with the hearth (Navarro-Farr et al. 2013:60-61). It is unclear when
these burnings of the floor occurred. This may have been during the use of the fire shrine itself,
during the continued use of the room in the post-royal period, or when the room was terminated.
This is further discussed later. Termination of an object or a structure was sometimes done “at
the end of a certain cycle of time” (Pugh 2009:326), and can be seen as the ritual killing or deanimation of a structure or an object (Garber 1989; Mock 1998:9-10). Once the fire shrine was
used, a termination seems to have occurred where large quantities of wood and other materials
were burnt, essentially terminating the use of the niches as well as the entire room on the
adosada. Broken objects were placed in the room (ceramics, chert, and stucco). Stucco heads and
other molded pieces are believed to have been removed from other places at the site, perhaps
even from the main building of M13-1. Termination deposits tend to consist of burned broken
objects (Lucero 2003:532), and have been found across the Maya region, namely at Yaxuna
(Freidel et al. 1998), Blue Creek (Brown and Garber 2008), and Cerros (Garber 1983). Plant
remains were also recovered from this event and are presented later.
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3.5 Methods

During excavation of the fire shrine, archaeologists noted the presence of four separate
layers, which they concluded were separate burning episodes (Figure 3.8). Soil samples were
collected from these four layers: the thickness of the layers is only approximate as the thickness
was not regular throughout the layer. Additionally, one soil sample from the termination event in
the adosada room was collected from a 12 cm thick layer. Table 3.2 presents the plant remains
recovered in the fire shrine, divided by layer as well as presenting the total numbers recovered.

Figure 3.8 Layers of the fire shrine and summary of flotation samples collected for each layer.
Photo courtesy of the El Peru-Waka’Archaeological Project.

99

Table 3.2 Plant remains from the M13-1 Fire Shrine at El Peru-Waka'

Number of samples
Volume floated (L)
Carbonized wood weight (g)

Layer 4

Layer 3

Layer 2

Layer 1

Sub-Total

13
200
51.19

8
95
116.04

3
40
79.92

6
100
6.72

30
435
253.87

FAMILY
Fabaceae
Poaceae
Poaceae
Solanaceae

COMMON NAME
Bean
Maize
Maize
Chili pepper

FIELD CROPS
Phaseolus sp.
Zea mays subsp. mays cupule*
Zea mays subsp. mays kernel*
cf. Capsicum sp.

0
5
3
0

0
2
2
0

1
2
2
1

0
14
11
1

1
23
18
2

Anacardiaceae
Araceae
Araceae
Bixaceae
Boraginaceae
Malphingiaceae
Sapotaceae

Hogplum
Corozo
Guano
Achiote
Siricote
Nance
Zapote

TREE CROPS
Spondias sp.
Attalea sp.
Sabal sp.
Bixa orellana L.
Cordia sp.
Byrsonima sp.
Pouteria sp.

0
0
1
0
0
1
4

0
0
0
1
0
1
1

0
1
0
0
0
0
0

1
0
0
0
1
2
0

1
1
1
1
1
4
5

Cyperaceae
Cyperaceae
Juncaceae
Najadaceae
Poaceae
Poaceae

Sedge family
Sedge
Rush
Water nymph
Grass type
Grass family

MONOCOTS
Cyperaceae Family
Cyperus sp.
Juncus sp.
cf. Najas sp.
Panicoid-type
Embryo/Scutellum

1
0
0
0
0
0

0
4
1
1
0
1

0
0
0
0
1
0

0
0
0
0
0
0

1
4
1
1
1
1

Amaranthaceae
Amaranthaceae
Amaranthaceae
Asteraceae
Asteraceae
Asteraceae
Convolvulaceae
Convolvulaceae
Euphorbiaceae
Fabaceae
Malvaceae
Malvaceae
Portulacaceae
Solanaceae
Solanaceae
Solanaceae

Amaranth
Goosefoot
Amaranth family

0
5
5
2
5
0
0
0
0
0
0
0
4
2
0
1

3
3
6
0
1
0
1
3
2
0
1
0
15
0
0
0

1
0
3
0
1
0
0
2
0
1
0
1
2
0
1
0

0
0
0
3
8
1
0
0
0
0
0
0
1
1
1
0

4
8
14
5
15
1
1
5
2
1
1
1
22
3
2
1

1
0
1
0

1
0
0
59

0
10
0
3

1
0
0
0

3
10
1
62

33
7
67

38
19
65

7
7
29

80
7
64

158
40
225

OTHER HERBACEOUS PLANTS
Amaranthus sp.
Chenopodium sp.
Amaranthaceae family
Type A (5-sided) cf. Eupatorium sp.
Type B (2-sided), cf. Spilanthes sp.
Cocklebur
cf. Xanthium sp.
Ipomoea sp.
Morning glory family Convolvulaceae family
Copperleaf
Acalypha sp.
cf. Mimosa sp.
False mallow
Malvastrum sp.
Sida
Sida sp.
Purslane
Portulaca sp.
Nightshade
cf. Solanum sp.
American nightshade Solanum americanum Mill.
Groundcherry
cf. Physalis sp.
MISCELLANOUS
Stem/peduncle
Parenchyma/tuber
Flower receptacle
Spines (cf. Desmoncus sp.)
UNID PLANTS**
UNID SEEDS
SEED FRAGMENTS
TOTAL PLANT REMAINS

652

* Includes whole and fragmented parts
**Starchy remains and fruit
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3.6 Archaeobotanical Results

3.6.1 General Results
A total of 435 liters were floated from samples collected from the fire shrine, recovering
253.87 g of carbonized wood and 652 plants remains, of which 229 were identified. The plant
remains are divided into a total of 152 seeds (of which 112 were identifiable and classified into
18 plant families), and 0.36 g of maize in the form of cupules and kernels. A total of 23 cupules
(whole and fragments) and one whole kernel were recovered. Miscellaneous plant remains were
also recovered (n=76), and include palm spines, possible tuber fragment, and pedicels. Plant
remains that are included in the total, but remain unidentified, include 225 seed fragments and
another 157 unidentified plant materials, which consist mostly of “starchy” material. The
radiocarbon dates of carbonized wood are discussed later. Before discussing in more depth the
plant remains recovered, I present an overview of each layer. I consider Layer 4 as the final
episode of burning, whereas the last layer excavated (Layer 1) represents the oldest or earliest
episode of burning in the fire shrine. This particular layer consisted of a large quantity of small
pebbles and stones, and below the prepared marl layer, stucco was found covering the base of the
niche as well as the small wall dividing these niches. A summary of the plant remains recovered
by layer is presented in Table 3.3.

101

Table 3.3 Summary of plant remains recovered in each layer of the fire shrine

To facilitate discussion, the species identified were divided into the four main categories:
1) field crops; 2) tree crops; 3) monocots, which include grasses (except for maize), sedges, and
rushes; and 4) other herbaceous plants and shrubs. Figure 3.9 shows the percent frequencies of
these plant categories when the plant remains are combined, while Figure 3.10 shows the percent
frequencies in each layer.

Figure 3.9 Percent frequencies of plant categories. All samples from fire shrine included.
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Figure 3.10 Percent frequencies of plant remains in each layer of the fire shrine
3.6.2 Carbonized Wood
Carbonized wood was identified as both softwoods and hardwoods, and some pieces of
wood retained evidence of a golden liquid substance, clearly visible inside the resin ducts of the
wood. The importance of this is discussed in more detail later on. Additionally, odd-looking
wood was also found. The possible wood was very heavy, white to gray in color, and had
inclusions that resemble fossilized material (Figure 3.11A). Petrified wood has been reported
from Aguateca by Inomata and Eberl (2014), and these authors also report on other rare cases
where it was found (e.g. Tikal, Copan Valley, and Barton Ramie). Dr. Carole Gee of Bonn
University was unable to ascertain, based on photos alone, whether my odd-looking wood was in
fact petrified, and therefore samples will be sent in the future to ascertain whether this is a rock
or petrified wood.
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Additionally, within the four layers of the fire shrine, there was evidence of wood
fragments that had evidence of having been originally painted prior to burning (Figure 3.11B-F).
The layer of paint was extremely thin, yet well preserved in some cases, with bright colors,
especially red, that seems to have survived being in contact with fire. A layer of black paint often
overlapped red paint. Other colors were also noted, including light blue that may have been from
a darker (Maya) blue originally, as well as white and orange. In addition to the painted wood,
thin fragments (no thicker than 0.6 mm) of green, and blue with brown, paint were recovered.
Although I originally thought that the color of the wood was a reaction to the high-intensity heat
of the hearth (Mentzer 2014), it became obvious that this was paint. The paint is visible in layers
at times, covering previous layers of paint, and the paint clearly follows minute crevices in the
wood in a formal manner.

Figure 3.11 Painted fragments of wood from fire shrine. A) Possible petrified wood; B-F)
Painted wood fragments, note the overlaying layer of black paint on orange/red (E and F).
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Additionally, tiny pieces of paint were found during flotation (Figure 3.12), and these
include green, blue with brown pigments, and orange. It is unclear what objects these fragments
come from, but they could come from ceramics or painted figurines. In fact, the black layer
found on carbonized wooden pieces seems to be similar in texture and thickness to these colored
fragments.

Figure 3.12 Fragments of paint recovered in light fractions from fire shrine. Both fragments are
shown front and back.
Radiocarbon analysis of samples collected from layers 1 and 4 are shown on Table 3.1.
The dates were calibrated at 2σ with the program OxCal 4.2 (Bronk Ramsey 2009; Reimer et al.
2013). The dates indicate that the fire shrine was likely used in the middle to late seventh
century. This is discussed further later in the text.

3.6.3 Field Crops
Field crops were found in the form of maize, possible beans, and chili peppers. Maize
and beans are presented together as these are often intercropped (Lentz 2000), an action that
benefits both plants (VanDerwarker 2006). Chili peppers are also included in this category as
today they are often grown in fields. Of course, both beans and chili peppers could have been
grown in homegardens.
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Maize was recovered in the form of a whole kernel measuring 7.0 x 4.5 mm, with an
angle of 33 degrees (Layer 4). This kernel is fairly round in shape and non-dented at the crown
(Figure 3.13A). Based upon the rounded, smooth kernel, and the row number, it conforms well to
maize in the Chapalote-Nal-Tel complex; a maize race found at numerous sites in the Maya area
(Lentz 1999). In addition, eight whole cupules were recovered (Table 3.4).
Table 3.4 Cupule measurements from the M13-1 Fire Shrine at El Peru-Waka’. A 20%
correction factor was also applied. All measurements are in mm.
Table&4.&Measurements&of&cupules&from&M1361&Fire&Shrine&at&El&Peru6Waka'&as&recovered,&and&with&an&added&20&%&correction&factor
Context

Width

20%.Correction

Layer&4
2.20
2.64
Layer&2
2.50
3.00
Layer&1
4.30
5.16
Layer&1
2.50
3.00
Layer&1
3.10
3.72
Layer&1
3.50
4.20
Layer&1
5.30
6.36
Layer&1
4.00
4.80
Average
3.43
4.11
Correction&methods&are&outlines&in&methods&section
All&measurements&are&given&in&mm.&

Length

20%.Correction

Wing.width

20%.Correction

1.00
1.20
1.80
1.20
2.10
2.20
2.50
1.50
1.69

1.20
1.40
2.00
1.40
2.30
2.40
2.70
1.70
1.89

0.30
0.30
0.50
0.30
0.40
0.30
0.60
0.30
0.38

0.36
0.36
0.60
0.36
0.48
0.36
0.72
0.36
0.45

On average the cupules measure in width 3.4 mm (4.1 mm; with a 20 % correction

factor), 1.7 mm (2.0 mm) in length, and have an average wing width of 0.4 mm (0.5 mm).
Additionally, all layers sampled yielded fragmented kernel and cupules, with the greatest weight
of maize in Layer 1. Although maize is ubiquitous from sites in the Maya region, comparing
cupules from the fire shrine with those previously reported is not straightforward, as not all
reports include all the cob measurements. Based on available measurements, the cupules from El
Peru are most similar to those recovered from Swasey Type 1 and Mamon Type 1 at Cuello
(Miksicek et al. 1981), and from Belize at the sites of Actun Chapat and Actun Chechem
(Morehart 2011). When the archaeological cupules are compared with modern maize races, the
cupules tend to be smaller than other cupules reported. However, the closest in terms of size
include the Arrocillo (Benz 1986), followed by Chapalote (Benz 1986) and Nal-Tel races
(Morehart 2011). It is important to point out that grand conclusions are difficult to draw based on
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the low number of kernels and cupules recovered and all the possible distortion effects.
Therefore, it remains unclear what races of maize were actually burned in the fire shrine.
Other field crops include a possible whole Capsicum sp. seed, as well as a seed coat
fragment likely belonging to this genus. The whole seed measures 2.70 x 1.80 x 0.40 mm (Figure
3.13B). This particular seed is rather small for a domesticated form of this species, and therefore
may be from a wild specimen. At Cuello, a small-sized seed of a wild chili pepper seed has been
reported (Miksicek et al. 1991); however, no measurements are given and therefore comparisons
were not possible. It is also possible that the seed from the fire shrine is immature. Undoubtedly,
chili peppers were important to the ancient Maya, as evidence of chili pepper has been recovered
at several sites and in various forms. Seeds of Capsicum sp. have been recovered from Cerros
(Cliff and Crane 1989), and as already mentioned, at Cuello (Miksicek et al. 1991). Wood
charcoal of this genus was also recovered from the latter. The most varied collection of chili
pepper plant parts was recovered from Ceren, where seeds, rinds, and calyxes of Capsicum
annuum were found (see Lentz et al. 1996, 1999). Seeds of this species were also reported from
Barton Creek Cave (Morehart 2011). Peduncles have been recovered from Dos Pilas (Cavallaro
2013; Lentz 1999). More recently, starch grains of domesticated chili peppers have been reported
from an Archaic period site in Belize (Rosenswig et al. 2014) and in Yucatan (Simms 2014).
Chilies are ubiquitous today in the cuisine of the region, and different species are cultivated
(Atran et al. 2004). Chilies are also used medicinally (Alcorn 1984; Roys 1931), and are a good
source of vitamins (Cichewicz and Thorpe 1996). In current ceremonies, chilies of various
species are used in the Ch’a chaak ritual to flavor different foods (Flores and Balam 1997;
Salazar et al. 2012:289). Eshbaugh (2012) has cogently summarized the difficulties associated
with identifying species of Capsicum based on modern collections. The difficulty increases of
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course when looking at archaeological material. Therefore, the species of these ancient remains
is not easy to interpret.
In Layer 2, a broken Fabaceae cotyledon fragment was found; however, because it was
broken at one end, the original length was not possible to determine (Figure 3.13C). However
based on its shape, it is unlikely to have been longer than 2.2 mm long, and with a width of 1.0
mm, and thickness of 0.5 mm. Based on the shape it is a good candidate for the Phaseolus genus,
although rather small for a domesticated bean. Beans have been recovered from numerous sites
in the Maya region; Copan, Cuello, Ceren, Cerros, Pulltrouser Swamp, and Tikal to mention a
few. According to Miksicek (1991:78), beans from Cuello, definitely identified to Phaseolus,
were considered small, averaging 4.9 x 3.2 x 3.3 mm. However, he notes that wild beans from
parts of northern Belize are usually smaller. At Ceren, both lima (P. lunatus L.) and common (P.
vulgaris L.) beans were recovered; the latter from both wild and domesticated populations
(Kaplan et al. 2015). Both common and lima beans are also reported from K’axob (Dedrick
2013). It is therefore possible that this bean is from a wild species growing in the region, which
would explain its small size.

A

B

C

Figure 3.13 A) Whole maize kernel; B) cf. Capsicum sp. seed; C) Phaseolus sp. fragment
(ventral and dorsal views)
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3.6.4 Tree Crops
Various species of palms were present in the samples, albeit in low numbers. Several
species of native palms are reported from sites in the Maya region (see Lentz 1990; McKillop
1994, 1996). The endocarp tends to survive better than many other plants in the archaeological
record (see Cliff and Crane 1989), and this is what is typically found at sites. However, remains
of palms have been found in other forms, namely phytoliths (Bozarth and Gujerdan 2004; Craig
2010:169), pollen (Rushton et al. 2013), and wood charcoal (Miksicek 1983; 1991). Palms are
extremely useful, as they provide not only calories, but also proteins and vitamins (McKillop
1996). Fats derived from palm oils would have been an important component of the Maya diet,
considering that only a few other sources of oil were available, for example avocados squash
seeds, and mamey (Lentz 1999). Ethnohistorical sources also note the use of palms by the Maya
(Marcus 1982; Roys 1931; Steggerda 1941).
The first genus of palm recovered in the fire shrine is guano (Sabal sp.), which was
represented by one broken seed (Figure 3.14A). Based on its morphology, it cannot have
originally measured more than 5.0 mm in diameter. Three main species in this genus inhabit the
region: S. mexicana Mart., which produces seeds about 9.0 mm wide; and S. mauritiiformis (H.
Karst.) Griseb. & H. Wendl., which produces seeds between 7.0 to 8.0 mm in diameter (Standley
and Steyermark 1958). A third species, S. yapa C. Wright ex Becc., commonly found in the
Yucatan Peninsula and parts of Belize, produces seeds between 8.0 and 9.0 mm (Bailey 1944).
Guano seeds have been reported from Cerros (Cliff and Crane 1989). Sabal mexicana is today a
common palm in the forests of Petén (MacVean 2009), and grows best on open hillsides or edges
of swamps or mangroves (de Rioja and de Poll 2007). The Lacandon use S. mexicana in rituals
associated with the dead, and the inflorescences are consumed fried or boiled (de Rioja and de
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Poll 2007). The second species, S. mauritiiformis grows in forests, and is extremely important for
thatch (Standley and Steyermark 1958). S. yapa grows at low altitudes (Standley and Steyermark
1958), and has been noted for its use to cover and grill the piib, and underground oven (Salazar
et al. 2012:288). Both S. yapa and S. mexicana were frequently found in Maya homegardens of
the Yucatan peninsula (Caballero 1992). The species of the palm seed found in the shrine cannot
be determined with certainty as the size of the seed is smaller than the ones reported in modern
times.
One fragmented corozo (Attalea sp.) seed was recovered from the fire shrine. These
palms grow well in well-drained areas or on plains, at low elevations (Standley and Steyermark
1958). The fruit, and mainly the oil, are important products of this palm (de Rioja and de Poll
2007). Palm hearts and the seeds of this species can be consumed (MacVean 2009). Moreover,
Standley and Steyermark (1958) note that the sap of this palm can be used to produce wine.
Archeological remains of this palm have been recovered from Belize (Dedrick 2013; Hageman
and Goldstein 2009; McKillop 1994, 1996; Miksicek 1983; Morehart 2002, 2011) and from
Guatemala (i.e. Dos Pilas, Cavallaro 2013).
Sixty-two palm spine fragments were also recovered (Figure 3.14B,C); most of these
were from Layer 3. The longest spine fragment measured 2.7 mm, with a maximum width of 0.5
mm. Some fragments are clearly the tip of the spine, while others come from closer to the base of
the spine. Although there are numerous species of palms in the Neotropical forest such as
Astrocaryum, Acrocomia, and Cryosophila that produce spines, these ancient spines compare
well with modern specimens of bayal (Desmoncus sp.) palm. Species of bayal are armed with
long black spines on the stems, spathes, and middle portions of the leaves (Standley and
Steyermark 1958). Remains of bayal have not been reported in the archaeological record from
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the region. Today, this species of palm is used for making furniture and other artisan products
(MacVean 2009), including baskets used for washing corn or holding crops (Nations 2006:97).
Stingray spines, obsidian blades, and bone artifacts have been noted as objects used during
bloodletting for both the Maya (Fitzsimmons 2009) and the Aztecs; the Aztecs also used maguey
spines (Graulich 2005). Interestingly, Joralemon (1974) mentions that thorns or spines could
have been used as bloodletting tools among the ancient Maya. It is unclear whether the palm
spines were simply burnt as an offering, as fuel, or were used in a bloodletting ceremony.
Evidence of fruit-bearing trees includes seeds of zapote (Pouteria sp.; n=5) as well as
fragments of nance (Byrsonima sp.; n=4), hogplum (Spondias sp.; n= 1), and siricote (Cordia sp.;
n=1). Macrobotanical remains of zapote have been found at Copan (Lentz 1991), Cuello
(Miksicek et al. 1991), Cerros (Cliff and Crane 1989), Colha (Caldwell 1980), and the Olmec
site of Bezuapan (VanDerwarker 2006). The fruit is highly valued by modern Maya (McKillop
1994), who make tejate, a mixture of maize and cacao drink with ground-up seeds of zapote
(Stross 2011). Moreover, the fruits are consumed raw but also made into preserves. Zapote trees
of grow along streams (Standley and Steyermark 1967) and are sources of a variety of products
besides food (Balick et al. 2000). The fruit of this tree is rich in vitamins and minerals, as well as
having medicinal properties (de Riojas and de Poll 2007).
Macrobotanical remains of nance have been recovered at Copan (Lentz 1991), Cerros
(Cliff and Crane 1989), Cuello (Miksicek et al. 1991), Albion Island (Miksicek 1990), Ceren
(Lentz and Ramirez-Sosa 2002), K’axob (Dedrick 2013), caves in northwestern Belize (Morehart
2001, 2002), and from residential hearths at the La Danta pyramid at El Mirador (Trabanino
2010). The nance tree was represented on Pakal’s sarcophagus at Palenque, and it has been
argued that nance and other fruit-bearing trees were links to the ancestors (see McAnany 1995;
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Morehart 2011). Moreover, it is a tree mentioned in the Popol Vuh (de Riojas and de Poll 2007).
The fruit is edible and is used for making fermented drinks, as well as for medicinal and practical
purposes (dyes) (Lentz and DIckau 2005). Nance trees grow in open forests, especially in pine
forests, and are often cultivated (Standley and Steyermark 1946), a practice that extends into the
past (Cliff and Crane 1989; Lentz 1999).
Archaeobotanical remains of Spondias sp. have been reported from Copan (Lentz 1991),
Cuello (Miksicek et al. 1991), Pulltrouser Swamp (Miksicek 1980), Tikal (Turner and Miksicek
1984), and K’axob (Dedrick 2013), whereas S. mombin was reported from Santa Leticia
(Miksicek 1986). Spondias purpurea L. today is cultivated for its fruits, which are made into
jams and sold in the markets (Miller and Schaal 2005). Fruits from this species are cooked in
underground ovens (Salazar et al. 2012), whereas S. mombin L. is used medicinally (Neulinger et
al. 2013). According to Standley and Steyermark (1949), plants of S. purpurea are common in
secondary growth forests growing between sea level and 1700 m. This same species was
frequently found growing in homegardens of the Yucatan peninsula, with more than ten cultivars
identified (Caballero 1992). Hogplum was likely cultivated in the past by the Maya (Lentz 1999).
Siricote has been recovered in both seed and charcoal form from several sites across the
Maya region, Dos Pilas (Cavallaro 2013), Pulltrouser Swamp (Miksicek 1983), Cerros (Cliff and
Crane 1989), Cuello (Miksicek et al. 1991), Actun Chapat (Morehart 2011), and El Peru
(Cagnato nd). Numerous species grow in the region, including C. alliodora (Ruiz & Pav.) Oken,
C. collococca L., and C. dodecandra DC. C. dodecandra trees produce sweet fruits that are
edible, and they have multiple other uses, including wood for construction and for medicinal
properties (Niembro Rocas 2003).
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Additionally, one achiote (Bixa orellana L.) seed fragment was found (Figure 3.14D).
Although the seed was broken, it retains diagnostic features including the hilum that measures
1.0 x 0.5 mm, and the rim with lines around the hole with a width of 0.5 mm. The seed originally
measured at least 3.0 mm long and, with a width of 2.5 mm (broken) and a seed coat measuring
0.17 mm thick. Archaeologically, achiote has been recovered from only a few sites, namely at
Colha (Miksicek 1979) and at Ceren where it was argued to have been used as a festival food as
well as to make ceremonial paint (Brown and Gerstle 2002:100). Today, achiote is used as a
tamale condiment during the Ch’a chaak rain ceremony (Flores and Balam 1997), and has been
noted as an ingredient in food (Neulinger et al. 2013; Salazar et al. 2012:289). Hull (2010) notes
that sakha’, a ritual maize drink, may have been processed using cacao, corn, and achiote. The
berries, once dried, can be crushed or ground, and especially used for their bright color to
produce pigments (Schlesinger 2001). However, both the leaves and berries are used to make a
medicinal tea, while the oil can be used to embalm the dead (Reining et al. 1992). This plant
grows in lowland areas, typically below 1000 m, in wet or dry thickets (Lentz and Dickau 2005).
Achiote has been documented as growing in Maya homegardens (Caballero 1992), and
according to historical documents, trees of this species were grown and protected in abandoned
milpas (Caso Barrera and Aliphat 2006).

Figure 3.14 A) Sabal sp. endocarp fragment; B) Spine fragment with notch on one side (cf.
Desmoncus sp.); C) Tip of spine fragment (ancient; top) and modern bayal (Desmoncus sp.)
spine (bottom); D) Achiote (Bixa orellana) seed fragment.
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3.6.5 Sedges, Rushes, and Grasses
Sedge seeds were recovered from only two layers, 3 and 4. In Layer 4, one Cyperaceae
seed, although very degraded, retained a small area of seed coat that was minutely furrowed. It
measures 1.2 x 0.6 x 0.5 mm, and closely resembles achenes in the Cyperus genus (Figure
3.15A). In Layer 3, two whole achenes and two seed coat fragments all likely belonging to the
genus Cyperus were found. These seeds have the diagnostic seed coat morphology of this genus,
displaying the trigonous shape as well as finely puncticulate seed coats. The first achene is
almost complete and measures 1.1 x 0.4 x 0.5 mm. The second seed has part of the seed coat
visible and measures 1.0 by 0.7 x 0.5 mm. The two seed coats are both broken lengthwise, yet
retain the diagnostic seed coat. The first seed is 0.4 mm wide (and at least 0.6 mm long), while
the second one measures a maximum width of 0.5 mm (at least 1.00 mm long). At K’axob, one
seed of Scirpus sp. was recovered (Dedrick 2013). Seeds of other genera of Cyperaceae, namely
Scleria (cf.) and Cladium sp., have been recovered from Copan, Cuello, and Dos Pilas (Lentz
1999), whereas phytoliths of this family have been recovered from San Bartolo (Craig 2010).
One Juncus sp. seed from Layer 3 was recovered (Figure 3.15B). It measures 0.8 x 0.4 x
0.4 mm, has a cancellate surface and has a small beak and tail at its ends. This seed is a good
candidate for J. chiapasensis Balslev and J. arcticus var. montanus (Engelm.) S.L. Welsh, as
these produce larger seeds than other species in the region. The former species typically grows at
higher altitudes (1200 m above sea level and above) (Standley and Steyermark 1946). Both enjoy
wet environments such as shores of lakes and swamps (Davidse et al. 1995), and the latter tends
to favor marshes and saline environments (Efloras 2008).
Another monocot was found, possibly belonging to the Najadaceae family, and
represented by one seed (cf. Najas sp.), which measures 0.8 x 0.3 x 0.3 mm and has a distinct
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beak (Figure 3.15C). On the seed coat, pores are visible and aligned in rows. This small seed is a
good candidate for N. wrightiana A. Braun. This plant is an aquatic plant, which can be found in
slow-moving water of lakes and streams (Davidse et al. 1995). This species has not been
reported from the archaeobotanical record in the Maya region, except for one seed at La Corona,
identified as N. guadalupensis (Spreng.) Magnus due to its larger size (Chapter 4).
Grasses are represented by one seed, ovoid in shape and 1.1 x 1.1 by 0.5 mm in size. The
seed is slightly concave on the ventral side, with slight visible parallel venation on the dorsal
side. This resembles a Panicoid-type seed, albeit different from those found at La Corona (see
chapter 4). Size-wise, it is similar to seeds of Paspalum paniculatum L., although
morphologically slightly different. Paspalum is a grass found in open areas such as slopes and
swamps, and occasionally in cultivated areas (Lentz and Dickau 2005). Related species are used
as fodder but also for medical purposes. Additionally, one possible grass embryo was recovered.
Although part of a temporally later ceremony, the Mexicas depicted on their codices scenes of
ritual bundles being placed on a bed of grass (zacate) which was burnt as part of the new fire
ceremony (Olivier 2007).

A

B

Figure 3.15 A) Cyperus sp. achene; B) Juncus sp. seed; C) Najas sp. seed
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3.6.6 Other Herbaceous Plants
The Solanaceae family is well represented in the fire shrine by the presence of at least
three genera, with Capsicum discussed earlier. One seed that measures 1.6 x 1.6 mm has been
identified as Solanum sp., but has not been identified further. However, two others, measuring
1.0 x 0.8 x 0.4 mm and 1.0 x 0.8 x 0.4 mm are both similar to seeds of black nightshades (S.
americanum Mill. or S. nigrum L.; Figure 3.16A). The other genus is Physalis, which is
represented by a seed that is relatively flat, has a diagnostic seed coat, and measures 1.0 x 0.8 x
0.3 mm. A fragment with a seed coat diagnostic of a Solanaceous seed was also recovered;
however, because of its fragmented nature, it was not possible to identify it further.
Archaeobotanically speaking, species within the Solanaceae family, with the exception of chili
peppers and tobacco, have been underrepresented. The few that have been found have all been
placed in the genus Solanum. This is probably due to the difficulties in differentiating between
the hundreds of species within this genus. Solanum seeds were reportedly found at Cuello
(Miksicek et al. 1991) and K’axob (Dedrick 2013), and Physalis at K’axob (Dedrick 2013) and
from further afield as early as 3000 B.C. in the Tehuacan Valley of Mexico (Niederberger 1979).
It is therefore difficult to make meaningful comparisons with other areas in the Maya world.
Today, species in the Solanaceae family are extremely important for food preparation, with
several dishes requiring tomatoes (S. lycopersicum L.), tomatillo (Physalis sp.), and chilies,
namely pepian and jocon to name a few. Homegardens include various weedy species of the
genus Solanum, such S. americanum, S. nigrum, and S. torvum Sw. (Kellman and Adams 1970;
Neulinger et al. 2013), with the leaves of S. nigrum and S. americanum eaten by certain Maya
(Atran et al. 2004; Neulinger et al. 2013). The leaves of S. americanum are used by Q’echi Maya
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women to treat anemia and other women’s issues (Michel et al. 2007), whereas S. umbellatum
and S. mammosum are used medicinally (Atran et al. 2004).
Purslane (Portulaca sp.) seeds were recovered from all four layers, for a total of 22 seeds.
On average, these ovate seeds measures 0.6 x 0.6 x 0.3 mm, and retain their diagnostic surface
spotted with small tubercles. Based on their size and morphology, there seem to be at least two
species. The majority of the seeds resemble to those of P. oleracea L., with a stellate surface and
rounded tubercles (Figure 3.16B). One of the seeds however, is more rounded and has a seed
coat closer in morphology to that of P. pilosa L. seeds. Archaeobotanically speaking, evidence of
pre-Columbian portulaca is scant. It has been more commonly recovered at Teotihuacan
(Manzanilla 1996), while in the Maya region only one seed is reported from the site of Aguateca
(Lentz et al. 2014b). In modern communities, portulaca is left standing in areas modified by
humans, including homegardens (Casas et al. 2007; Chacon and Gliessman 1982) and is widely
consumed as a potherb or even fried (Neulinger et al. 2013; Vieyra-Odilon and Vibrans 2001).
Additionally, the seeds can be eaten raw or cooked and later ground into flour, providing good
amounts of protein (Allen et al. 2005). Portulaca is commonly found in disturbed areas and is
one of the most common weedy plants (Standley and Steyermark 1946). The leaves and stems
contain vitamins, minerals, and iron (Couplan 1998:112), and are noted for their medicinal value
(Kesden and Will Jr. 1987).
The Amaranthaceae family is represented by Amaranthus sp. (n=4), Chenopodium sp.
(n=8), and seeds that were left at the family level (n=14). Except for Layer 1, all the layers had
seeds from this family. Amaranth seeds from the fire shrine measure on average 0.74 x 0.62 x
0.39 mm, with the largest one measuring 0.80 x 0.64 x 0.5 mm. Two seeds are ovate in outline
but biconvex in cross-section and have a flattened border along the rim (Figure 3.16C). In terms
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of shape, they are similar to A. hybridus L., a common weed in both cultivated fields and
disturbed environments (Standley and Steyermark 1946). The other two seeds are rounder than
the previous two and on one of these seeds a tiny notch is visible. These resemble A. spinosus L.,
a plant whose seeds tend to be on the smaller end when compared to other species in the region.
This species is also weedy, and the leaves and young shoots are consumed as a potherb (Standley
and Steyermark 1946).
The Chenopodium sp. seeds measured on average 0.70 x 0.66 x 0.34 mm, with the largest
measuring 0.87 x 0.78 x 0.30 mm, and are differentiated from the amaranth due to the presence
of the wrapped embryo, which creates a small beak (Figure 3.16D). Chenopodium ambrosioides
L. tends to have seeds between 0.6 and 0.8 mm wide (Standley and Steyermark 1946), whereas
C. berlandieri Moq. tend to be larger, between 0.8 and 1.0 mm. Both species are reported as
common in cultivated fields as a weed, but the latter tends to grow at higher elevations (Standley
and Steyermark 1946). Leaves of the species C. ambroisioides are used to flavor food (Neulinger
et al. 2013) and also for medicinal applications. This species may have also been used as a green,
a practice which Standley and Steyermark (1946: 141) note as occurring in the United States.
Seeds missing the beak or lacking other diagnostic features but similar in size and shape
were placed at the Amaranthaceae family level. In terms of seed count, Amaranthaceae family
seeds were one of the highest recovered in the fire shrine, with 14 seeds recovered. This is
interesting, as until recently, species in this family were nearly absent from the archaeological
record in this region. Pollen belonging to Amaranthus sp. was reportedly found in Belize at
Pulltrouser Swamp by Wiseman (1983); however, Lentz (1999) mentions that this was
tentatively identified. At Cerros, large quantities of pollen from cheno-ams is reported, which is
a category that can include pollen from Chenopodium as well as various members of the
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Amaranthaceae family (Cliff and Crane 1983:305). Difficulties associated with distinguishing
pollen of amaranth from other Amaranthaceae species have been noted (Lentz 1999; Turner and
Miksicek 1984). More recently, cheno-am pollen was recovered from Middle Classic period soil
(from a wetland field), which the authors argue indicates probable cultivation (Beach et al.
2013). Amaranthus sp. seeds have been reported from contexts at sites in Belize (Dedrick 2013;
Goldstein and Hageman 2010; Hageman and Goldstein 2009). While Hageman and Goldstein
(2009) are certain with their identification of Amaranthus sp. (n=5), Dedrick (2013) is more
cautious, placing her 36 seeds into a general Amaranth/Cheno-Am category. Both amaranth and
chenopods were found at Teotihuacan (Manzanilla 1996), with cheno-am pollen recovered at a
shrine in the same region (Morehart et al. 2012). Amaranth is better known and associated with
its use in Central Mexico, where it was considered a plant of the divinities, and seeds were used
to prepare a dough that was then used to form into gods (Sierra Carrillo 2006:487). Grain
amaranths (A. hypochondriacus L. and A. cruentus L.) and potentially some chenopods were
used extensively in ritual ceremonies, including the New Fire ceremony where, following the
relighting of the fires, foods made of amaranth was consumed (Sauer 1950).
Within modern Mesoamerican communities, species of Chenopodium and Amaranthus
are tolerated or encouraged to grow in areas that are modified by humans, and sometimes their
seeds are scattered in agricultural plots to increase their abundance (Casas et al. 2007; Nations
and Nigh 1980). The importance of these plants in the diet, eaten as potherbs, within a Mexican
community, was well demonstrated by Vieyra-Odilon and Vibrans (2001). Epazote
(Chenopodium ambrosioides) can be found in modern homegardens, and is used as a spice but
also a medicinal remedy (Neulinger et al. 2013). The Catholic Church banned grain amaranth
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due to the fact that it was associated with Aztec religious ceremonies (Tucker 1986), and this
may serve to explain its relative absence today.
Asteraceae seeds were found belonging to three genera. It remains unclear whether two
of these taxa, categorized into two types (A and B), are ancient, or if they are modern and
therefore intrusive. However, radiocarbon dating of Asteraceae achenes from Ceren, which are
the same species as Type B from El Peru, indicates that these are in fact ancient (Slotten and
Lentz 2015); thus there is a possibility that these are ancient as well. Type A is a 5-sided achene,
which measures approximately 2.5 x 0.4 mm, and lacks a pappus (Figure 3.16E). This achene is
similar in shape to seeds belonging to the genus Eupatorium. Eupatorium are plants that grow in
damp, open forests (Lentz and Dickau 2005). Type B is a 2-sided seed that measures on average
2.0 x 1.2 mm. In terms of shape, size and the presence of a bristles extending from each side of
the socket, this closely resembles achenes of Spilanthes sp. The archaeological achenes lack the
barbs on the bristles. At Ceren, achenes in this genus have been identified in large numbers
(Venicia Slotten, personal communication 2014). These plants are widely distributed from
Mexico and into Central America, and are found in wet environments (Lentz and Dickau 2005).
The third species in this family has been classified in the genus Xanthium. The bur fragment
measures 1.5 x 0.6 x 0.5 mm, and is similar in shape to ones recovered at La Corona (Chapter 4).
Only one of the two chambers (where the seed is located) is preserved, and it has small broken
spines along the surface, as well as an acute beak at the apex. This bur is relatively small for this
genus, but as noted for the La Corona burs, these could have been collected from immature
plants. Unlike the previous two species, there is no doubt this is ancient as it is undoubtedly
carbonized. This genus has not been reported elsewhere in Maya paleoethnobotanical contexts.
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Two genera in the Malvaceae family were identified. The first includes one Malvastrum
sp. seed, measuring 1.5 x 1.3 x 0.5 mm (Figure 3.16F). The seed is reniform, wedge-shaped in
cross-section, with an indented hilum. The diagnostic flap of tissue attached to the inside of the
notch is still visible (Davis 1993). This species has not been previously reported in
archaeological samples from the Maya region. Species in this genus (i.e. M. americanum (L.)
Torr.) are reported as common in areas that are disturbed (Lentz and Dickau 2005). No seed
measurements are given in the Flora of Guatemala and therefore it is difficult to say more. The
second taxon is Sida sp., which is represented by one deltoid-shaped seed measuring 1.2 x 1.1 x
0.7 mm (Figure 3.16G). Sida sp. has been found uncarbonized at Pulltrouser Swamp (Miksicek
1983), but in carbonized form at Cuello (Miksicek et al. 1991). Again, no measurements are
given in the Flora of Guatemala. Various authors have noted the medicinal properties of this
species (Michel et al. 2007; Roys 1965), but it is a plant that tends to invade disturbed places and
waste areas (Karou et al. 2007). Moreover, species in these two genera are noted as being
especially troublesome for milpa farmers as they are difficult to slow down (Alcorn 1984:356).
One genus in the Euphorbiaceae family was identified, represented by two Acalypha sp.
seeds. The first measures 1.3 x 1.0 mm (Figure 3.16H), while the second is broken, but is similar
in shape and size to the first one. The shape of the first seed is clearly obovate with an acute
small end, and nearly round in cross-section (Davis 1993). Both seeds have a clearly tuberculate
surface, and have a grayish white coat, likely due to the high temperatures they were exposed to
in the hearth. The only other known seeds of Acalypha sp. in the archaeobotanical record of the
region were recovered from Belize (Dedrick 2013). These plants are currently noted as being
weeds (Vieyra-Odilon and Vibrans 2001), but also have medicinal uses, for example A. arvenis
Poepp., and A. leptopoda Müll. Arg. (Standley and Steyermark 1949). Based on the size and
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shape of the seeds, the ancient seeds could belong to species such as A. alopecuroidea Jacq., A.
arvensis, A. leptopoda, A. setosa A. Rich., or A. villosa Jacq. to name a few.
The Convolvulaceae family is represented by a total of six seeds. Only one of these has
been securely identified to the Ipomoea genus. The other five seeds have been tentatively placed
at the family level, as they are similar in size and shape. The seed identified as Ipomoea sp. is
smaller than the rest, and measures 1.6 x 1.1 x 1.2 mm, with a clear hilum measuring 0.3 mm
wide (Figure 3.16I). This seed resembles closely Ipomoea triloba L., a vine that produces smaller
seeds than other species in the genus. Seeds of Ipomoea have been recovered in the archeological
record, namely at Colha (Miksicek 1989) and on Tiger Island (Lentz 1999). The other five seeds
are similar in shape, but are larger. The first measures 3.8 x 2.5 x 3.0 mm with a hilum 0.7 x 0.5
mm wide; 4.0 x 2.8 x 3.0 mm with a hilum measuring 0.8 x 0.5 mm, and the last one measuring
4.0 x 2.5 x 2.8 mm (hilum not measured as it was not complete). The final two seeds measure 3.5
x 2.7 x 3.0 mm and 3.8 x 2.8 x 3.0 mm, however, it was difficult to say more as a thin layer of
dark yellow resin or copal covered one of these two seeds. All of these seeds resemble Ipomoea
seeds (based on shape), and are good candidates for a number of species that produce similarshaped and sized seeds. These include the sweet potato [Ipomoea batatas (L.) (Lam], an
economically important plant and numerous other woody and herbaceous vines found in the
immediate region (i.e. I. indica (Burm.) Merr., I. dumetorum Willd. ex Roem. & Schult., or I.
variabilis (Schltdl. & Cham.) Choisy).
A Fabaceae family seed measuring 2.6 x 1.7 x 0.7 mm was recovered from Level 2 in the
fire shrine. Along the lateral surface of the seed a u-shaped pleurogram, typically found in the
Mimosoidae sub-family and less frequently in the Caesalpinioid genera of the Fabaceae family
(Kirkbride et al. 2003), can be observed. Both the hilum and lens are visible, although the latter
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is slightly less obvious. Based on its shape, the seed is similar to species in the genera Prosopis
and Mimosa. However, further identification remains problematic as the seed is slightly
distorted, and the one end is broken off. Seeds in the Mimosoidae sub-family have been
previously identified in the archaeobotanical record in the form of seeds and charcoal at various
sites such as Cuello and Pulltrouser Swamp (Lentz 1999). Mimosa invisa has been noted as a
weed, whereas Prosopis juliflora (Sw.) DC. (not commonly found in Central America) is noted
for its edible pods (Lentz and Dickau 2005). Without further identification of this seed, it is not
possible to say more regarding its use.
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Figure 3.16 Seeds of A) Solanum sp.; B) Portulaca sp.; C) Amaranthus sp.; D) Chenopodium
sp.; E) Asteraceae achene (cf. Eupatorium sp.); F) Malvastrum sp., arrows indicate diagnostic
feature; G) Sida sp.; H) Acalypha sp.; and I) Ipomoea sp.
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3.6.7 Discussion of Select Unidentified Seeds
There were a total of 40 unidentified seeds in the samples, with almost half of these
recovered in Layer 3. Below, I discuss only a small sample of these seeds, in particular those
with relatively diagnostic features. Although these seeds are counted in the total, they are not
considered in the final discussion when discussing species and habitats, as these identifications
are tentative. Two large seeds covered by a thin layer of resin, about 0.9 mm thick, similar to the
one mentioned earlier, were recovered. The first seed measures 4.2 x 3.5 x 2.5 mm and is rather
rounded, with one side that is more flat (Figure 3.17A,B). The second is semi-charred and
measures 3.3 x 2.0 x 1.5 mm. One small seed with no diagnostic features was recovered. It has
one slightly flatter side and measured 0.8 x 0.6 x 0.5 mm (Figure 3.17C). Another seed measures
1.2 x 1.0 x 0.8 mm, but due to its being partly covered by a coat of a reddish orange substance
(Figure 3.17D), it is difficult to identify any further. This same substance is discussed in more
detail below. Another seed is ovoid with a tapered beak, flattened along the edges, and measures
0.9 x 0.6 x 0.4 mm. The seed is flattened and has thin, winged margins, making a good candidate
for species within the Asclepias genus (Figure 3.17E). However, the seed in the sample is rather
degraded and therefore it is not possible to be certain. Finally, one seed is tear-shaped with a
clear point. It measures 2.1 x 1.0 x 0.9 mm. It is a little flat on opposite sides, with a line running
along it lengthwise (Figure 3.17F).
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Figure 3.17 Select unidentified seeds from fire shrine. A) Seed with resin; B) detail of resin on
seed; C) Unidentified seed; D) seed with red substance covering it; E) cf. Asclepias sp.;
F) Unidentified seed
3.6.8 Other Plant Remains
One unidentified fruit measuring 1.7 x 1.7 x 1.5 mm was found (Figure 3.18A). The fruit
has at least four facets with a scar at one end measuring 0.47 mm in diameter, while the top scar
is 0.70 mm wide. Inside, the capsule or fruit has extremely small and papery seeds still visible.
This fruit remains unidentified.
A hypanthium (flower receptacle) was found, measuring 1.9 x 1.2 mm, and although the
receptacle is distorted, some features remain visible (Figure 3.18B). The receptacle has a 0.3
mm-wide hole at one end for attachment to the pedicel or peduncle. The top of the receptacle has
six holes, the largest measuring 0.4 wide, and the smaller on 0.3 mm. Due to the fire damage it is
possible that the holes were originally larger and more regular. It is not clear whether the ovary
was originally superior or inferior. Numerous families of plants have flowers that produce
hypanthia (Hickey and King 2007:586; Struwe 2009), and therefore it is not possible to further
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identify this particular flower. However, its presence suggests that flowers were placed in the
hearth. Flowers feature prominently in the belief system of various Maya groups, and it is
common to find references to flowers, either in writing or in the iconography (Houston and
Taube 2000:265-273). For the Maya, flowers have multiple meanings, ranging from symbolizing
creation or renewal, the sun, and even death (Alexander 2005:10; Houston and Taube 2000;
McGee 2005).
During exploration of caves at Copan, large quantities of flower anthers were recovered
from cultural contexts, leading Rue et al. (1989) to suggest these were not likely intrusive, but
rather brought in by people as part of a ritual. Unfortunately, the vast majority of the pollen
could not be identified to species. In Central Mexico, ancient flowers have been found in large
quantities, in particular those of the yauhtli (marigold, Tagetes lucida Cav.). At a site that was
either contemporaneous or dated slightly later than Teotihuacan, pollen of Tagetes sp. was
recovered from a shrine created in order to communicate with Tlaloc (Morehart et al. 2012).
According to Sierra Castillo (2006:488-89), large quantities of whole flowers were placed in
offerings of the Templo Mayor, Mexico. Marigolds are also mentioned in historical sources (e.g.
Sahagun 1950), codices, and are used in ceremonies today. Burning the dried marigold flower
was a way to communicate with the deities, in particular those associated with water and fire
(Sierra Castillo 2006: 488), and marigold was sometimes burned instead of incense (Simeon
(1988:145-146).
Small pedicels were recovered from three of the four layers. The largest measured pedicel
measures 4.1 x 0.6 mm (Figure 3.18C). It was not possible to identify these pedicels further;
however, their presence suggests that fruits or flowers were placed in the fire shrine. Ten
fragments of starchy material were recovered from Layer 2. These pieces, the largest measuring
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2.0 x 2.0 mm, are spongy, and they resemble parenchymous tissue, which would suggest that it is
possibly tuber material (Figure 3.18D). Uncertain identifications of tubers from sites in the Maya
region have been reported (Hather and Hammond 1994); however more secure identifications
have been made more recently (Lentz et al. 1996; Morehart 2011:92; Rosenswig et al. 2014).
More than 150 starchy remains were also recovered from fire shrine. Fifty percent of
these were found in the first layer. Although these are unidentified due to the lack of any formal
features, they are clearly plant material that has undergone extreme burning.
One small piece of what has been identified as a molded piece of copal mixed with other
materials (carbon?) was also recovered. This piece, which measures 2.6 x 2.3 x 0.8 mm, looks
like it may have been pressed against an uneven surface on one side, while on the other it was
completely flat (Figure 3.18E). According to Tozzer (1941:140, 1966:75), copal was mixed with
other elements, for example ground maize or rubber, before giving as an offering to the gods. It
is not possible to identify these elements without further testing, but the color and texture of the
piece resembles closely modern pellets of copal mixed and molded into pellets or wrapped in
maize husks. Additionally, a small fragment of solidified resin was recovered (Figure 3.18F).
This fragment is pale yellow, and clear. It is similar to the type of substance found melted and
covering various seeds described earlier.
Another unidentified substance was recovered in the flotation samples, namely what
appears to be a black liquid that formed black bubbles (Figure 3.18G). Some of these are hollow
and composed of one large bubble, measuring about 2.2 mm in length and 1.4 mm wide, while
others are less regular in shape, and the largest pieces of this substance measure 2.0 mm in
length. While this substance may be melted copal, the recovery of resin, which retained its color
on both seeds and wood, supports the idea that this particular substance is different. Without
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chemical testing it is not possible to identify it further, but one possibility is that it is rubber, an
important substance for the Maya (Stone 2002).
Additional materials found in the fire shrine samples include small round fungal sclerosia
no larger than 1.0 mm wide. These are probably carbonized, and were frequently encountered in
the samples. Non-plant remains include small land snails commonly found during excavations in
the region. The one difference is that a number of these were carbonized. Mother-of-pearl
fragments, with evidence of having been burnt, were recovered in flotation samples in three out
of the four layers. The largest fragment measures 2.0 mm long. Small bones, mostly
uncarbonized, also came from the flotation samples. These are likely from intrusive animals such
as rodents. One very small crystal (1.4 x 0.8 mm) was also present in the sample (Figure 3.18H).
Michelle Rich (2011) carried out investigations of an underground chamber at the base of
Mirador group, and found various types of soils and rock formations. Although the composition
of these soils is unknown, Freidel (personal communication 2013) suggests that this artificial
cave may have allowed access to a possible gypsum precipitate, which was used for ritual
purposes. Therefore, one possibility would be the scattering of soil from this location in the
M13-1 shrine. This could be plausible if we consider the links between the two shrines at El
Peru. Stelae erected to celebrate the passing of a k’atun (20 years) often depict rulers scattering
what has been interpreted as corn grains, blood, or even divination crystals (Rice 2008:291).
Brady and Prufer (1999) discuss at length the discoveries of crystals, in particular their
association with rituals taking place in caves and rockshelters. Another possibility is that this
crystal is a natural by-product of burning plant material (Mentzer 2014).
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Figure 3.18 A) Unidentified small fruit; B) hypanthium of unknown flower; C) pedicel;
D) possible tuber fragment; E) molded copal with inclusions (dorsal and ventral views);
F) Solidified resin; G) Small bubble (rubber?); H) Small crystal, composition unknown

3.7 Discussion

When the results are combined, the highest seed densities are in Layers 2 and 3, with 0.6
and 0.7 seeds per liter, respectively. The greatest density of carbonized wood was
overwhelmingly in Layer 2, with a density of 2.0 seeds per liter, and followed by layer 3 with a
density of 1.2 seeds per liter. Layers 1 and 4 were the least dense in terms of both seeds and
carbonized wood.
When combined, over half of the plants identified fall into the category of wild
herbaceous plants (56 percent). Moreover, with the exception of the first layer, this same
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category dominates the samples (Figures 3.9 and 3.10). When looking at the entire assemblage,
the second-largest category includes that of field crops, which make up 29 percent of the entire
assemblage. Field crops are second in importance in layers 2 and 4, and are the least frequent in
Layer 3, but field crops dominate the sample in Layer 1. The third category for overall
importance in the samples is that of tree crops, which make up 9 percent of the entire
assemblage. In general, evidence of tree crops is rather similar in all four layers, between 4 and
15 percent, with Layer 4 having the highest ratio, and Layer 3 having the least. Following not far
behind the tree crop category, the least important in the overall samples includes grasses, sedges,
and rushes (i.e. monocots), which account for 6 percent of the total. When broken down into
separate layers, Layer 3 has the largest percentage of monocots, yet these plants were completely
absent from Layer 1.
In terms of ubiquity, Asteraceae seeds (2-sided type), Portulaca sp., and maize were the
only taxa found in all the four layers of the fire shrine. Seeds of Byrsonima sp. were found in
three out of four layers of the hearth. Asteraceae (5-sided type), cf. Capsicum sp., Ipomoea sp.,
Pouteria sp., Amaranthus sp., and Chenopodium sp., were taxa found in 50 percent of the
samples. Taxa found in only one out of four layers were more common, and include Xanthium
sp., two palm genera (Attalea sp. and Sabal sp.), Cyperus sp., Spondias sp., Bixa orellana,
Fabaceae family (cf. Prosopis sp. or Mimosa sp.), Malvastrum sp., Sida sp., Juncus sp.,
Acalypha sp, and siricote. If we look at ubiquity of certain families per layer, all of the layers
yielded Asteraceae, Solanaceae, Poaceae, and Portulacaceae. In 75 percent of the samples,
Amaranthaceae, and Malpighiaceae families were found. The families represented in two out
four layers include Arecaceae, Malvaceae, Sapotaceae, Convolvulaceae, and Cyperaceae.
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Finally, the following families were recovered in only one out of four layers: Euphorbiaceae,
Juncaceae, Fabaceae, Bixaceae, Anacardiaceae, and Najadaceae.
Maize was recovered in all the samples, in both kernel and cupule form. Only one whole
kernel was recovered (Layer 4), whereas whole cupules were recovered from three out of four of
the layers. The greatest amount of maize was found in Layer 1, which contained the greatest
number of whole cupules as well as kernel and cupule fragments.

3.7.1 Painted Wood Fragments
The presence of numerous pieces of burnt wood with clear layers of colored paint and the
loose colored pigment fragments is very interesting. The fact that these were painted could
indicate that the ancient inhabitants were in fact burning not only timber, but that they were
burning objects that had been repeatedly painted, such as potential heirlooms. Wooden artifacts
with pigment, although rare, have been recovered from elsewhere in the Maya region, and
beyond. Some of the oldest examples include offerings found at El Manati, an Olmec site. There,
wooden sculptures, placed with other organic artifacts including a scepter covered in red paint,
were interpreted as being part of a fertility cult that includes water and the mountain (Rodriguez
and Ortiz Ceballos 1997). Late Classic period figurines have been found, but these are the
exceptions (Prufer et al. 2003:226). One example is a wooden figurine from the Late Classic
period found in the Maya Mountains of Belize, with evidence of red and black paint (Prufer et al.
2003). According to the authors, the red paint was likely hematite-based with an animal-based
medium. The black color was achieved using multiple pigments such as charcoal and earth
pigments, while the medium was both plant and animal-based (Prufer et al. 2003:226).
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Other Postclassic figurines have been found in greater numbers. A large number of
wooden artifacts have been recovered from the cenote at Chichen Itza, with evidence that they
were either directly painted, stuccoed and then painted, or were covered with unknown
substances (Coggins and Ladd 1992). Pigment colors include red, blue, green, white, and yellow
(Coggins and Ladd 1992:235-236). Identifiable objects with pigments include a possible club,
wands, batons, scepters, idols and idol limbs. One idol in particular, dated to the thirteenth or
fifteenth century A.D., had traces of a black substance as well as copal, and blue paint at the base
of the idol (Coggins and Ladd 1992:283). Based upon the small size, the authors suggest these
were likely to have been personal objects rather than community owned ones (see Tozzer
1941:159,160). Beyond the Maya region, figurines have been recovered from the Basin of
Mexico. A fifteenth century A.D. Aztec wooden figurine, representing Chalchiuhtlicue (goddess
of water) was discovered with traces of blue and black paint on the headdress and skirt. This
figurine has a round disc over her chest, and burnt plant remains found inside are believed to be
the result of burnings in honor of aquatic rituals (SLAM Pers. Observation 2013). Additionally,
as mentioned earlier, scepters and other wooden artifacts have been recovered in offerings
around the Templo Mayor (Lopez Lujan and Chavez Balderas 2011; Mancilla Medina et al.
2015).
According to Chuckiak (2009), images of Maya gods were varied in shape, size, and in
the materials used, from clay to stone to wood. The wooden ones, however, would have been
more commonly owned by the elite and “colonial cacique clans” (Chuchiak 2009:144). These
images were placed in many different places, from caves to cornfields. Moreover, they were
placed in the homes and support the idea of a more private nature of religion (Chuchiak 2009:
141-142). Owned by men, these images of gods constructed in clay and wood were brought to
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public ceremonies and “were prized personal possessions during the Colonial period”. Wooden
idols were usually small in size, although some larger ones did exist, and were passed down from
father to son, and as Landa noted “the wooden idols were so much esteemed that they were
considered heirlooms and the most important part of one’s inherited property” (Chuckiak
2009:152, citing Tozzer 1941:111).
Prufer et al. (2003) argue that figurines and other effigies were likely to be common in
ritual settings. Landa noted that figurines were often burned, which Prufer et al. (2003:227)
suggest would indicate the figurines were likely to be made of wood. Tozzer (1941) argued,
based on the large quantity of figurines recovered, that these were likely to have been privately
owned. Landa mentioned the creation (and refurbishment) of idols to celebrate the Maya New
year. Idols were created and placed at the cardinal points delimiting the community (Prufer et al.
2003:232). A wooden figurine found in Belize has evidence of red, black, and brown pigments,
thus, the authors suggest that this figurine may have been used as a directional idol. Another
wooden artifact with evidence of red (hematite) paint is dated to the seventh century A.D.
Tortuguero box, made of sapodilla wood, and considered an “offering container” which may
have contained implements to perform bloodletting (Bassie and Zender 2007:14-15).
Although various colors have been found on the wood fragments in the fire shrine, red in
various shades was the most common. This may be due to preservation issues, (i.e. the nature of
the pigments used), but its ubiquity could also have other meanings. Red was clearly an
important color for the Maya, who used this color freely to paint large monumental architecture
and monuments (Schele 1985). However, while red can have connotations with blood and
sacrifice, Schele (1985:37) also notes that red was economical as it was derived from local clays
and minerals at many sites in the Maya region. Typically, the red pigments were iron-based
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(hematite), making them chemically stable (Houston et al. 2009; Schele 1985). Cinnabar, which
is red in color, has also been documented as being used extensively in royal burials (Bell et al.
2004). In more recent times, the Lacandon Maya painted various objects in red, which
symbolized blood (McGee 1990).
Black is another color that was prominent on the fragmented wood in the fire shrine.
Although it is unclear whether this black layer was produced by paint, or by rubber— an
important substance for the Maya—its presence on the wood indicates that the objects were at
some point repainted or recoated. Although not related to wood specifically, stucco was
seemingly repainted multiple times (Schele 1985:35). The color black has been equated with
symbolizing smoke (Freidel 1985) and the black rain clouds (Stone 2002). This color could have
been obtained from a range of sources (Schele 1985), as both organic and inorganic sources were
available, and would have been stable and permanent (Houston et al. 2009; Schele 1985:33).
There is a possibility that the black layer is in fact rubber, supported by the recovery of a black
coagulated substance mentioned earlier. If so, this would suggest that both copal and rubber were
placed in the fire shrine, a common ritual practice among the Maya and the Aztecs (Stone
2002:21, 23). Interestingly, the Lacandon ritually burn figures with humanoid features, made
from natural rubber, and this has been observed since the sixteenth century (McGee 1990;
Thompson 1952). According to Stone (2002:23), these small rubber figurines were burned to
“expand to the appropriate size to act as servants”. Originally, these figurines were painted with
real blood, but in more recent times achiote paste is used instead, producing a pleasant scent for
the gods (McGee 1990). The Aztec also burned rubber “human” figurines (Stone 2002). Objects
recovered from the Cenote at Chichen Itza were noted to combine both copal with a layer of
rubber; the latter perhaps used as a starter (Coggins and Ladd 1992), or to protect the wooden
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objects as well as the copal (Stone 2002). The Lacandon Maya are noted as using Castilla
elastica to extract rubber; however, latex is produced by over 200 plant species (Stone 2002:2223).
Light blue and white were also found on some fragments, and it is possible that other
colors were originally painted on the objects. However, exposure to fire may have damaged these
pigments. The stability of red and black may explain why these colors are still visible on the
fragments recovered thus far. White was manufactured using minerals that were calcium
carbonate at the base, and derived from various limestones and mollusk shells (Houston et al.
2009). Blue can be produced using azurite and malachite, which were commonly used before
being largely replaced by Maya blue (Houston et al. 2009:65). Maya blue, however, when
exposed to extreme heat, turns black. While it is possible that the layer of black on the wood was
originally Maya blue, the presence of light blue on other pieces of wood suggests that blue was
produced using more stable pigments such as malachite and azurite.

3.7.2 Bundles and Torches
As mentioned, pieces of wood with resin ducts (and the resin still visible) were recovered
in the samples. Preliminary observation of these wood fragments indicates that they lacked
vessels and were uniform in texture: both features typical of softwoods. A large number of plants
produce resinous secretions, including conifers (gymnosperms) as well as some angiosperms
(Nair 1988). However, when these elements are combined, the resinous fragments recovered in
the fire shrine are likely from a gymnosperm, a family that includes pine (Nair 1988). In the
Maya region, the use of pinewood has been extensively documented, used for torches and
kindling among contemporary groups, for both ritual and non-ritual purposes (Morehart et al.
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2005:264-265). Moreover, archaeologically large quantities of pinewood in ritual contexts
(caves) have been recovered (Morehart et al. 2005; Prufer and Dunham 2009), suggestive of its
importance during ritual prehispanic activities. Resin from pinewood is noted as burning quickly
and although it produces a lot of smoke, it is also very fragrant (Morehart et al. 2012:443).
Although not specifically referring to pine, torches are depicted in caves during rituals
(e.g. Bassie-Sweet et al. 2000), and shown iconographically through the symbol of TAJ (flaming
torch) (Morehart et al. 2005:266). Bundled torches are also extensively noted in Maya
iconography, albeit often associated with Teotihuacan symbolism (see Taube 2000:274
onwards). Landa mentioned the use of bundled torches by sixteenth century Maya in Yucatan,
during the new fire ceremony, which honored the gods of rain and agriculture (Tozzer
1941:163). Similar fire ceremonies are also known among contemporary Maya, where pine is
used in curing rites (Morehart et al. 2005:266). The use of bundles is likely an ancient practice,
dating as far back as the Olmec (Taube 1996). According to Taube, these bundles (or torches as
he calls them) that were commonly depicted on Olmec iconography were more than feather
bundles, but were maize fetishes (Taube 1996:68). These maize fetishes were represented in
other Early Formative populations (see Taube 1996:68) and were an important part of religious
beliefs based on agricultural fertility.
It is unclear whether or not these torches were painted, and the possibility should not be
discounted. Ceramic vessels recovered from Teotihuacan depict bundles of sticks held by
goggled figures, however, while some sticks are painted red (e.g. the cylindrical tripod vessel in
the Dallas Art Museum, accession # 2007.70.FA), others are more neutral in color (e.g. tripod
vessel in the National Museum of Anthropology, Mexico). The bundles of sticks held by the
Aztec “priests” in the Codex Borbonicus during the New Fire Ceremony, and bundles of burning
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sticks in the Mixtec Vienna Codex (Folio 26) are painted using dark yellow or brown colors.
Iconography related to fire bundles in the Maya region come mostly from unpainted stone
sculptures and we therefore cannot be certain that the fire bundles, such as those held by Siyakh
K’ahk on Stela 16 and Yax Nuun Ahiin at Tikal, were in fact painted.

3.7.3 Burning Incense
Finally, I discuss the presence of copal, or pom, as resin is known among the Maya, in the
hearth. Besides finding clear, melted resin on several seeds, a small fragment of darker-colored
resin, a flattened piece of copal, likely mixed with other materials was also found. I cannot
exclude the possibility that the clear copal on the seeds was due to the burning of pine or other
resin-producing plants in the hearth. What suggests that the burning of copal was intentional,
however, is the presence of the molded pellet. This pellet is flat on one surface, while the other is
mildly uneven. It would seem that this piece was molded on one side, or it retains the shape of
whatever it was placed in. Moreover, it would seem to have inclusions, including some that are
dark (charcoal?), as well as different shades of red and orange. Today, copal is often sold in the
form of disks, which are wafer-like and wrapped in corn husks or banana leaves, and among the
Ixil Maya of the Highlands, this is understood to be food for the gods (Stross 2013).
Mesoamerican copal derives generally from plants within the Burseraceae family,
especially species within the Bursera and Protium genera (Stacey et al. 2006:326). However,
copal can also refer to resins made from species in families such as Pinaceae, Euphorbiaceae,
and Fabaceae (Case et al. 2003:190). The species used today vary; for example, the Lacandon
use pine (Pinus sp.), whereas the Chorti use species of Bursera trees (McGee 1990; Stross 2013).
According to Stross (2013), Bursera bipinnata (DC.) Engl. is the most commonly used species
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of resin today. This species has also been recovered from offerings at the Templo Mayor
(Montufar Lopez 2012). Other species of plants have been reported, however, and may have
been used for different events in the past (Rice 1999:26).
Copal is a substance that is very important to ceremonies carried out by Mesoamerican
people even today. Incense is also used by other contemporary religious groups, and the smoke is
said to relax and slow down the breathing of the person, allowing them to enter fully into a state
of meditation (Winder 2009:13). Purifying, curing, and divination are all uses for copal (Deal
1982). Copal is most important as it can be considered as food for the gods, and thus, symbolizes
and parallels maize as food for humans. According to Davis (1978:24-25), copal, when burned,
literally became food for the gods, transforming into figurative tortillas. Today, the Lacandon
sprinkle incense on braziers, creating dark, aromatic clouds that will reach the gods (Stross
2013). Copal was also placed inside god pots, which were used to contact deities. These
represented individual gods, and were thus personified accordingly (Palka 2009:275). Besides
copal, special foods and drinks were placed in the mouth of the god pot, thus literally feeding the
gods (see McGee 1990). Highland Maya populations also burn copal in modern-day ceremonies
(Brown 2004), for example the Tzotzil Maya sprinkle copal resin inside the embers of a brazier
as offerings to the gods (Stross 2013). There are cases where copal is modeled and shaped into
maize ears and kernels, thus reinforcing the connection between copal and food. Rituals such as
the censing of maize before it is planted, carried out by the Mam Maya, links the importance of
food and copal (Stross 2013).
Bruce Love (1987:11-12) notes that Landa mentioned rituals for the Maya New Year in
which priests threw incense pellets into braziers. He notes that such an act was one of the sacred
ones for the Maya during the sixteenth century in Yucatan. Coggins and Ladd (1992:347) note
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that maize and copal were mixed together and thrown into fires. The copious and frequent use of
copal by the Aztecs is well documented in sixteenth century codices (Sahagun 1950, Book 11:
187; Stacey et al. 2006:326).
The act of sprinkling seems to have been important and a symbol indicating this has been
deciphered. Moreover, the association between scattering and the Wite’ Naah is clear. Lintel 25
at Yaxchilan, recovered from Structure 23 mentions that “queen Kabal Xook is manifesting as
the portal of the Wite’ Naah” (Freidel et al. 2013:9), or according to Tokovinine (2008:279), she
is impersonating the goddess of the Wite’ Naah. On the lintel, the queen is scattering a substance,
which remains unknown (but see Miller and Martin 2004, who infer that blood was offered).
Making the connection with the structure itself, Freidel et al. (2013) note that Structure 23 at
Yaxchilan must have therefore been a Wite’ Naah.
However, the type of material being sprinkled remains debated. For some, it was blood,
but for others it could have been incense, or either (see for example Eberl 2014). Stuart
(1988:188) does not agree that the hand scattering represents copal or seeds; instead he argues
that it represented the spilling of blood. As noted by Freidel (1985:19), Stuart’s argument is
supported by epigraphic analysis that accompanies rulers performing auto-sacrifice on various
monuments. Love (1987) however, notes that ethnohistorical sources never associate
bloodletting and sprinkling of blood into the braziers (but see Stuart 1988). As mentioned earlier,
blood was more commonly smeared on the idols than added into the braziers directly. The use of
glyphs for both incense and incense burners has been noted in writing and images (Rice 1999:2627). According to Freidel (1985:19), dots on monuments and other iconographic elements are
certain to depict liquids. He makes a good argument that various elements, such as smoke, fire,
blood, and water were depicted in the same manner, i.e. iconographically conflated and
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represented by dots. Stela 1 at Yaxchilan, which depicts bloodletting, shows small beads falling
from the hand of the ruler, and Taube (1983:180) argues that there is a clear connection between
blood and maize, where the former was seen as “dynastic seed, the vital material which linked
the generations of the living and the dead”.
While it is the beyond the scope of this chapter to suggest otherwise, the
paleoethnobotanical data seems to indicate that copal was placed in the hearth. There is a clear
link between copal and blood in any case, where copal can be understood as the blood of the
trees (Rice 1999). So although it is unclear what the hand scattering may actually represent, it is
clear that offerings of blood (by the king), or representing blood, were meaningful to the Maya.
On Stela 11 of Seibal, the ruler Wat’ul is seen standing on top of a captive, holding a wooden
staff, and gesturing in a way that indicates a “scattering” rite, in which different types of
offerings were thrown into the flaming braziers (Schele and Mathews 1998:182). They later note
that offerings could include substances such as blood, rubber, incense or other materials that
could burn (Schele and Mathews 1998: 185). Thus, it would seem that scattering could indicate
the placement of a range of materials.
Archaeologically, offerings in the shape of humans and animals made from copal have
been recovered from the cenote at Chichen Itza (Coggins and Ladd 1992:347). According to
Coggins and Ladd (1992:350), yellow copal was the favorite of the gods as it resembles maize.
The act of scattering is not unique to the Maya region. At Tetitla, for example, spreading of
either seeds or liquid is noted in association with the symbol for scattering (Uriarte 2006). This
author notes that although it is not clear what was being scattered, the ritual itself was carried out
to mark the beginning of a new cycle (Uriarte 2006:33).
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3.8 Dating the Fire Shrine and Termination Episode

Stratigraphically, termination of the room occurred after the use of the fire shrine. We
also know that the burial of Lady K’abel occurred prior to the construction and use of the fire
shrine. Based upon the epigraphy and dynastic information available to date, the date for the
burial of Lady K’abel seems to support the idea that this would have taken place around the
beginning of the eighth century A.D. However, the radiocarbon dates obtained from carbonized
wood collected in the fire shrine, and presented earlier, do not conform to this sequence of events
and this situation requires further discussion. Since we know that the fire shrine post-dates the
burial, the hearth must have been constructed and used sometime after approximately A.D. 711.
The radiocarbon dates reported from the fire shrine date to the early-to-late parts of the seventh
century. Therefore, the dates are up to one hundred years earlier than the estimated use of the fire
shrine. One possibility is that we have an old wood problem, and that the timber placed in the
hearth was already old when it was burned. If we consider the presence of large quantities of
painted wood, some fragments having evidence of multiple episodes of painting, one possibility
is that the wood (in various forms such as figurines, scepters, etc.) were in fact made decades
earlier. Perhaps special objects made in memory of the Golden Era were burned in the fire
shrine, thus explaining the presence of wood dating to seventh century in a fire shrine that was
used a century later. Although it would seem unlikely to burn relics dating to the Golden Era, the
offering of wooden objects has been reported (see earlier sections), and therefore we cannot
discount this type of behavior, especially in ritual events to celebrate the beginning of a new
cycle.
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Another issue that needs to be addressed is the date of the termination of the room. Based
on the current radiocarbon dates, the termination of the fire shrine took place sometime between
the early seventh and mid-eighth centuries A.D., although the probabilities are much higher that
it happened after A.D. 609 and before A.D. 713. However, if we consider the previous
discussion, the fire shrine was likely used after A.D. 711, and therefore it is more likely that the
termination occurred later. We that know that Tikal defeated El Peru in A.D. 743 (Martin and
Grube 2008), and therefore, the termination of the room could have occurred at this point.
However, more radiocarbon dates will be necessary to elucidate the chronology of events on the
adosada of M13-1. What is certain is that people during the Terminal Classic revisited M13-1
performing dedication and termination rituals long after the decline of dynastic power at El Peru
in order to manipulate social memory (Navarro Farr et al. 2008).

3.9 The Meaning and Function of the Wite’ Naah on M13-1

Plaza 2 was likely an important space at El Peru-Waka’ considering its size and central
location at the site. Like most plaza spaces at Maya centers, important events and spectacles with
large audiences were likely performed here (Inomata 2006). As noted by Inomata (2006:810),
performances could have taken place in front of temples and structures that resembled
mountains. Through the placement of elaborate stelae in and around these plazas and gathering
places, even audiences that were illiterate could have understood the meaning of such events;
sometimes performances are more powerful than verbal communication (Inomata 2006). The
recovery of various stela fragments that were reset in the Terminal Classic supports the idea that
the Plaza contained several erected monuments. When viewing these stelae, for example Stela 9
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that depicted a king standing on top of a fire pyramid, people would have understood their
meaning as powerful reminders of the importance of the Wite’ Naahs and associated fire
ceremonies at the site.
Moreover, based upon its central location, it is likely that this fire shrine was more public
(visible) than the one at Mirador, which was perched on the escarpment. Although the interior of
the fire shrine itself may not have been visible to the general public, the temple housing this
shrine was more certainly visible from a distance, at least as far as across Plaza 2. The temple
may have been even more visible and striking when the fire was lit inside the temple, sending
smoke into the air, and producing sparks of light. This visual stimulation not only informed the
actions that were occurring inside, but also served to renew people’s experiences.
Whether or not this room was publicly accessible is harder to determine. As discussed
earlier, plazas were spaces for spectacles and performances, carried out by the ruler as a main
actor. Although many structures in the Maya region were for the exclusive use of the rulers and
the elite, it is not possible to say for certain who had access to the temple. However, based on the
assumption that this was a Wite’ Naah, a structure strongly linked to rulership and power in the
Maya region, and previously at Teotihuacan, it would seem unlikely that this was publicly
accessible. In fact, it would make sense if this was a more private space, where rituals including
bloodletting (scattering) were carried out.
It is unclear how often the ceremonies at Teotihuacan took place, but as mentioned
earlier, the Aztec celebrated the New Fire ceremony every 52 years, but they could also perform
it as part of other special events. Based upon the current evidence, it is not clear how often
burnings were taking place at El Peru. It seems that at least four separate events took place and
each one was preceded by the preparation of the surface, but whether these events were separated
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by hours, days, or months cannot be answered with the data at hand. Based on the presence of
resin, which suggests “scattering”, a practice commonly associated with period-ending rituals
(Eberl 2014), it is possible this ritual did not occur very often. Thus, I argue that there were at
least four episodes of burning, but possibly more if we consider that the fire shrine was cleaned
out once it was full of ash. The exact timing of the four fire rituals remains an unresolved issue;
at least until further radiocarbon dates are obtained, preferably from short-lived materials such as
maize. However, based on the architecture, ceramics, and epigraphic data thus far, the fire shrine
was likely constructed and used after the death of K’abel, therefore in the eighth century A.D.
Based upon the data recovered from the four episodes of burning, it is clear that although
there are some botanical taxa that are common to these layers, there are also some clear
differences. Are these differences significant, or are they based on differential preservation? I
argue that these plants were purposefully placed in the shrine. The Maya today still select plants
for specific purposes (e.g. Brown 2004; Flores and Balam 1997; Vogt 1993). The ritual known as
Ch’a chaak has deep roots, having being noted by Landa (Tozzer 1941), and is still performed
today in Yucatan (Flores and Balam 1997; Freidel et al. 1993:29-33). The name of this ritual
literally means to “bring rain” in order to ensure a successful harvest. During this ceremony, a
special altar made of vines and saplings is created (Suhler et al. 1998:253). This altar is known as
ka’an che’, which can be translated as sky tree, and understood as an “elevated garden”. Specific
plants are selected during this event, based upon their properties. For example, those that are
“cold” (i.e., green and fresh, associated with water) are preferred. These include species such as
habin (Piscidia sp.), xiat (Chamaedorea sp.), and halal (Scirpus sp.). These plants, typically
found near cenotes, remain green even after many other plants have dried and died, and therefore
they are associated with the chaacs and rain-bringing (Redfield and Villa Rojas 1934). Flores
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and Kantun Balam (1997) recorded that 38 species of plants were used during this ritual, with a
great majority of the plants associated with water (63 percent). The most frequent life form that
was used were trees (50 percent), followed by herbs (26.3 percent). Plants are therefore selected
based upon their association with water. Tubers are believed to store water and therefore attract
it, as do plants that have juicy fruits or fleshy stems. Vines are used to tie the various elements of
the altar, and these are chosen based upon the presence of “fleshy shoots” which will bring the
rain. Others for example, use a select number of plants during rituals, plants that are carefully
selected based on whether they are wild or cultural, for example among the Tzotzil Maya (Vogt
1976). Specifically during one curing rite (the Great Seeing Ceremony) 13 bundles each with
four types of plants are placed around the patient. The arrangement of the plants within the
bundle is important as well. Finally, as mentioned earlier, the color of foods, especially maize, is
very important. While carbonization does not allow for color to be preserved, the symbolic
importance of color in Maya rituals cannot be denied.
If we consider the types of plants placed in the fire shrine, the majority of the plants
found belong to the wild herbaceous category. These plants tend to be considered weedy. Weeds
are plants that enjoy disturbed environments. Although definitions of what constitutes weeds are
not universal, people, with the exception of botanists and ecologists, generally associate weeds
with something “not desirable” (Zimdahl 2007:19). However, not all farmers view the growth of
“weeds” as a problem as some of these plants are in fact useful (Alcorn 1981). Kellman and
Adams (1970:334) studied weeds in Belizean milpas and noted from the 238 weed species, that
half of these came from families in the following families: Poaceae, Asteraceae, Fabaceae,
Euphorbiaceae, Convolvulaceae, Malvaceae, and Sapindaceae. Even more interestingly, species
identified in their samples include a large number of those recovered in the samples of the fire
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shrine. The second-most important category is that of field crops, with plants such as maize and
beans typically found today in the intercropped milpas or agricultural fields (Lentz 1999). Maize
is the dominant crop in a milpa, but up to 30 other domesticates, including chili peppers, have
been noted as being grown today (Ford et al. 2012). The presence of vines (i.e. Ipomoea spp.)
may have been used in the same way that it is used today (i.e. to bring the rains; Flores and
Balam 1997). Additionally, species such as sedges and rushes, which tend to inhabit wet areas,
could have had a similar purpose, although at the moment it remains unclear.
The high number of plants associated with milpas may not be a coincidence. If the rituals
carried out at the fire shine were agrarian in nature, it would make sense that plants closely
associated with this context would be chosen. As already mentioned, a large number of plants in
the fire shrine may be from plants from disturbed environments that have been noted as growing
as weeds (both good and bad) in modern fields of the region. The Maya used a variety of
techniques to produce food (Lentz 1999) including slash and burn, also known as swidden. Fire
is a defining component of swidden agriculture (Hecht 2003). Cycles of swidden, as observed in
modern societies, vary in length and in details (see Nations and Nigh 1980 for Maya population
analogues). In Petén, this type of agriculture is currently the most common subsistence practice
(Fernandez et al. 2005; Nigh 2008). Studies on swidden agriculture have noted that burning the
forest has positive effects, namely it releases nutrients into the soil, reduces pests, and counters
problems associated with leaching (Faust 1998, Nigh and Diemont 2013). Typically, loss of
nutrients in the soil is cited as the main reason for moving to another piece of land, but according
to Johnston (2003), the problem is the number of weeds, which will sequester a greater portion of
a field’s nutrient stocks; this increases with each successive planting. Cultigens that receive
fewer nutrients, especially phosphorus, are affected in their growth resulting in maize with fewer
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or smaller ears. Swidden agriculture involves leaving the land fallow for certain periods of time,
and scholars have documented that Maya farmers leave their fields fallow between four and ten
years (Atran 1993; Nations and Nigh 1980; Lentz 2000: 96). Once the plot became fallow, the
land would slowly become re-covered by different plants. However, during fallow, the land is
not “useless”, as plants that grow during this time include weedy herbaceous species and pioneer
shrubs that make these places “excellent sites for gathering wild foods and medicinal plants and
hunting game” (Lentz 2000:96). Once the fallow period was over, the field would be burnt to
remove the vegetation once more, and the cycle would restart. Useful plants, in particular large
trees and palms, are often spared from cutting when the cycle of burning begins (Alcorn 1984;
Emerson 1953; Pulido et al. 2007). Palms such as sabal and trees such as zapote and ramon, are
spared by milperos, which is interesting as most of these are were also found inside the fire
shrine.
There is no doubt that fire is a crucial element for milperos, and a seemingly simple act of
burning plants in the field may have had powerful symbolism when carried out in the fire shrine,
located on top of one of the city’s most important buildings: M13-1. The fire was symbolic of the
beginning of a new agricultural cycle, only made possible by the act of burning plants and
feeding the gods. By feeding and pleasing the gods, one ensured the continuation the agricultural
cycle and of life. The majority of the species placed in the fire shrine were plants associated with
cultivated fields, and hence with the cycle of maize and food production. Some of the plants have
weedy tendencies, but are edible, for example, portulaca, chenopods, and amaranth. Many of the
other plant remains recovered (besides the wild herbaceous and shrubs) are edible, and therefore
it would seem that there is a strong association with plants that can be consumed not only by
humans, but also by the gods.
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All the plants lumped under “monocots” (i.e. sedge, rush, and water nymph) recovered in
the fire shrine are associated with wetter environments. However, it is difficult to attribute the
same meaning to plants — the Maya may have viewed them differently, and classified them
according to other criteria (See Atran et al. 2004; Wells and Mihok 2009). The inclusion of shells
and marine remains supports however the association of the fire shrine with water and aquatic
realms. Following arguments made by Freidel et al. (nd), it would be interesting to compare plant
remains from the fire shrine at Mirador in order to understand whether the plants burned there
were more related to rain.
The idea that burning plants in the fire shrine serves as a metaphor for the milpa cycle
rests on the idea that the taxa placed in the herbaceous plants category are in fact weedy plants.
As noted by Snir et al. (2015), it is important to identify plant remains to species in order to
assess whether a plant is truly a weed. In this case, identifications beyond the genus were often
not possible, and therefore I cannot discount the possibility that some of these herbaceous plants
are not in fact weeds; perhaps they were purposefully cultivated and managed, or were simply
wild plants growing in natural habitats and collected prior to the ritual. Therefore, until further
identifications can be made to species of some of these taxa, this metaphor is only one
hypothesis for how the fire ceremony was understood by the ancient Maya.
Difficulties with identifying plants beyond the genus level also make it extremely tricky
to suggest that some plants placed in the fire shrine were non-local. While it is possible that some
plants in the samples may have physically come from special places, for example from the
Mexican Highlands, based on the current evidence, there is no strong evidence to suggest that
specific taxa were imported from outside the immediate region. The plant assemblage,
combined with other elements such as incense and flowers, fits well within the Maya worldview.
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However, as noted by Freidel et al. (nd), Sihyaj K’akh likely introduced gods to the Maya
Lowlands that were syncretized with their own gods. It is therefore possible that the types of
materials burned in the fire shrine were eventually syncretized as well. As Bell (1997:220)
notes, changes in rituals are adopted in order to remain relevant to communities. Ultimately, this
question may be addressed with the discovery of earlier shrines and comparing the plant remains.
Until then, the relationship between the plants found at El Peru with rituals and beliefs at
Teotihuacan prior to the Entrada can only be hypothetical.
In what form the plants and wood were placed into the fire shrine is not clear. The paint
on the wood suggests that either figurines or other artifacts were burned, but alternatively,
bundles of painted sticks could have been placed. This would not be surprising, considering the
close association between fire bundles and their association with the fire shrines, as seen on
iconography associated with Teotihuacan and the Aztecs. The plants were either placed in the
fire shrine prior to lighting the flames, or were thrown into the fire once it was lit.
If the timeline based on the ceramics and stratigraphy, but in contrast to the radiocarbon
dates, is correct, then the fire shrine was used during the royal period, albeit after the Golden Era
at El Peru-Waka’. During the eighth century, El Peru and Calakmul maintained close ties, yet it
seems that the need to venerate the past and ancestors was still important. As noted by McAnany
(1995), ancestors were extremely important to the ancient Maya, and their veneration was “an
important component of Maya social and political organization” (Gillespie 2002:69). This is
especially evident in the practice of burying the dead under or near residential houses (McAnany
1995). The veneration of ancestors through burial also allowed for laying claim to a particular
place on the landscape (Pugh 2009:329). As noted by Pauketat et al. (2011:10), “the relationship
between ancestors and descendants was, and is, characterized among the Maya as analogous to
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that of seeds to plants, and particularly to the flowers and fruit of plants”. One famous example is
the sarcophagus of Pakal, who ruled over Palenque in the seventh century. On this sarcophagus
have been identified various species of trees, which in turn is associated with an ancestor of
Pakal. According to McAnany (1995:75-76) this is closely linked to the idea of inheritance of
resources, which is similar to that of divine kingship. Pakal’s ancestors are therefore his right to
the throne and to power.
By creating and maintaining a fire shrine over the likely place of the original fourth
century Wite’ Naah, the rulers of the site glorified their past and their link to the great city of
Teotihuacan. As already mentioned, one of the possible reasons that Yuknoom Ch’een II wanted
to rule El Peru is because of the presence of the Wite’ Naah. If so, then this conforms to the idea
of ancestor veneration, as seen extensively at Copan where the association with the Wite’ Naah
was central to “[K’inich Yax K’uk Mo’s] image, identity, and legacy to his successors” (Fash et
al. 2009:214). Just as Rosalila was placed over the Margarita tomb at Copan and could be seen as
a symbolic offering bowl, the M13-1 temple was constructed over Lady K’abel, an important
figure in the history of the site. Offerings burned in the fire shrine were used to commemorate
the past, namely ancestors such as Lady K’abel, but just as importantly, the connection with
Teotihuacan. The concern for maintaining the connection with Teotihuacan was clearly not
unique in the Maya area, as noted at Copan by Stuart (2005:377).
At El Peru, M13-1 was an important location, not only because it symbolized a mountain,
but more specifically because it was the probably place of the first Wite’ Naah. It is here and on
the Mirador at the other fire shrine where, since the Early Classic period, “the wanderings and
actions of powerful figures were memorialized in the landscape and architectural construction”
(Pugh 2009:332). Thus, ritual events allowed for the action of deities to be remembered, and
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worldviews were “perpetuated and celebrated as practices and experiences in the world” (Pugh
2009:334).
Rituals were therefore carried out by the rulers to ensure prosperity and continuation in
the form of successful harvest. By satisfying the gods through offerings and feedings, the gods
continued to provide by bringing the clouds, which in turn brought the crucial rains that allowed
for the thirsty fields to grow plants and thus ensure a new cycle. The smoke created by the
burning, similarly to censers, was “the breath and perhaps even the speech of supernatural
beings” (Houston and Taube 2000:271). The smoke fed the gods, who in turn reciprocated by
bringing the clouds and the rain to perpetuate the cycle of life. While we don’t know the color of
the smoke produced by the range of plants and woods placed in the fire shrine, it is possible that
the colors produced were important and had significance, as identified by farmers today (see
Reina 1967).
Plants were not the only elements that were burned. The discovery of various shell
fragments indicates the potential connection between marine animals and fertility. For example,
there has been a connection made between a conch shell, which is worn often by Chaak, and
whirlwinds (Ishihara 2008:178). Early iconographic depictions of the conch wind symbol have
been found on a Preclassic stela at Kaminaljuyu, but have also been found in later contexts at
sites in the Maya region (see Saturno et al. 2005:8,12). Moreover, we shouldn’t forget the marine
elements placed in deposits by people at Teotihuacan—a tradition continued by the Aztecs; all of
which support the fire shrine as a place where rituals were performed to ensure fertility and
continuity.
At some point in the later eighth century, the fire shrine and the room on the adosada
were terminated. Although the date of this episode is unclear, the successor of Lady K’abel and
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K’inich Bahlam II (Bahlam Tz’am) started his reign of Waka’ in A.D. 735, but was defeated by
Tikal’s king, Yik’in Chan K’awiil in A.D. 743. As noted by Guenter (2008), leaders of El Peru
erected in A.D. 761 two monuments suggesting that it was under Tikal’s control. Thus, it is
possible that the adosada and the fire shrine suffered at the hands of Tikal during this time.
Although the seed counts and densities of the samples from the fire shrine are rather low
when compared to other parts of the world, they are in fact dense when compared to other
contexts at the site and in the region. Based upon the data at hand, we can say that large
quantities of wood were burned, along with fruits, seed-bearing plants, and flowers. There were a
substantial number of families in the fire shrine, which not only reflect different types of
environments, but also reflect the rich flora of the Neotropical forest.
To start the fire, and also to maintain it, different materials may have been used. For
example, if smoke was the first goal, leaves could have been used to create lots of smoke over a
long period of time (Craig 2010:249). Tinder may have been used to start the fire, and this may
explain some of the grasses and other herbaceous materials in the samples, whereas palm
remains such as the corozo could have been used, as these are excellent sources of fuel (de Rioja
and de Poll 2007:104). As already discussed, grass could also enter the archaeological record in
this particular context if grass was part of another ritual (see Olivier 2007).
The likelihood of preservation of certain plant parts is undoubtedly going to play a part in
the recovery rates. Thus, the material recovered in the fire hearth is a small and incomplete
window into the past. Moreover, as mentioned earlier, if the hearth was re-used over several
decades, there is the possibility that the niches were cleaned out; therefore, the samples collected
for flotation are a reflection of the last episodes of burning. Finally, depending on when the
burnings occurred, the low quantity of seeds may in fact reflect the fact that plants were collected
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prior to going to seed. This practice, observed among modern Maya farmers, is done to avoid the
spread of weedy plants (e.g., Ewell and Merrill-Sands 1987; Nations and Nigh 1980).

3.10 Conclusions

Although making sense of rituals in the archaeological record is no easy task, the careful
study of even the smallest elements, in this case the plant remains, can reveal important
information about the past. The presence of weedy plants such as amaranth, goosefoot, purslane,
false mallow, along with crop plant such as maize and possibly chili pepper, strongly supports
the idea that the fire shrine on M13-1 was important for rituals involving concepts such as fire,
renewal, and the continuation of time. However, based on the absence of plant remains from the
Mirador fire shrine, it is not possible to argue with certainty that the M13-1 shrine functioned the
same way that it did at Teotihuacan, where the two pyramids were complementary in celebrating
cycles in an agrarian year, as argued by Sugiyama (2014).
In the Maya Lowlands, at least at El Peru, these agricultural rituals were perpetuated even
long after Teotihuacan was no longer powerful, and were even recreated during the Aztec period.
The fire shrine was therefore central in maintaining the connection between the past, the present,
and the future. As cogently stated by A.G. Miller (1986:18), “it is a mistake to separate
agricultural activity from ritual activity because to the Amerindian mind both were different
facets of the enterprise of survival”. Thus, by continuing to use the cult of fire, rulers of El Peru
perpetuated the cycle of life and in turn, fulfilled their roles as divine kings.
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CHAPTER 4
LATE CLASSIC MAYA FEASTING AT LA CORONA:
AN ARCHAEOBOTANICAL PERSPECTIVE

The fact that food and feasting can encode messages and be symbolically important has
been widely explored in the past decades (Appadurai 1981; Counihan 1999; Dietler 1996;
Douglas 1971; Hastorf 2012b; Lévi-Strauss 1970; Lupton 1996; Weismantel 1988). In particular,
the study of feasting in archaeology has flourished in the past two decades (Dietler 1996; Dietler
and Hayden 2001; Bray 2003; Hayden and Villeneuve 2011; Jones 2007; Wiessner 2001) and
has been more recently applied to discourse in the Maya region (e.g. Brown 2001; Foias 2006;
Hendon 2003; Kozelsky 2005; LeCount 2001), where scholars are no longer debating whether
feasting took place, but focusing on what the materials recovered from these and other ritual
events can tell us about society (Wells and Davis-Salazar 2007). Beautifully painted ceramics
provide depictions of what ritual meals may have been like (Reents-Budet 1994), while faunal
analyses shed light on part of the foods consumed during feasts (Fridberg 2015; Kozelsky 2005).
Even though increased attention and focus has been given to the study of plant remains in the
Maya area in the last three decades (see LeCount 2010; Morehart and Morell-Hart 2013), there is
much that we still don’t know about the manner in which the ancient Maya prepared foods for
special events. Yet, the way in which the raw materials become the final dishes “is laden with
cultural implications” (Hastorf 2012a: 66).
The focus of this paper is to present archaeobotanical data from two special deposits
brought to light at La Corona, a small but important Classic Maya city located in northwestern
Petén, Guatemala. These feasting deposits, dated to the Late Classic (A.D. 600-900) period, are
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located in the area of the site known as Coronitas; the ritual core of the site (Baron 2013; Perla
2013). While both deposits at La Corona contained artifacts typical of feasting deposits, the aim
of this chapter is to evaluate whether the plant remains reflect differences in the types of meals
prepared, and whether these can in turn reflect whether these were inclusive or diacritical feasts.
While the focus of this chapter is the plant remains, I also consider other forms of cultural
materials such as the ceramics and faunal material along with ethnographic and ethnohistorical
documents.

4.1 Feasting

Whether private or public, simple or elaborate, a meal is socially meaningful as food
itself is socially encoded. Depending on the situation, food can send different messages and can
serve as a means of expression and communicate messages, including the ability to create
communities but also to indicate differences in rank (Appadurai 1981; Dietler 1996; Hastorf
2012a; Leach 1964; Lévi-Strauss 1970; Palmer and van der Veen 2002; Smith 2006; Vogt
1993:7-8). Meals produced during feasts are clearly different from everyday meals, as “they
express idealized concepts, that is the way people believe relations exist or should exist rather
than how they are necessarily manifested in daily activity” (Dietler 1996:89). Thus, feasting can
be considered as part of a ritual behavior (D’Anna 2011; Dietler 1996, 2001).
Feasting is a universal event in human history, and archaeological markers found in
contexts from around the world are reported (Bray 2003; Collard et al. 2012; Dietler 2001;
Hamilakis 1999; Hayden and Villeneuve 2011; Kelly 2001; Pollock 2003; Potter 2000;
Rosenswig 2007; Twiss 2008). The origins of feasting are beyond the scope of this chapter, but
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excellent summaries and theories are available elsewhere (see Hayden 2009; Hayden and
Villeneuve 2011). Feasting involves the commensal consumption of food and drinks (Dietler and
Hayden 2001). Commensality is more than simply sharing of food however; it “establishes
communion and connection in all cultures” (Counihan 1999:96). For Pollock (2012:2) “it is far
more than just a physical act: it also comprises the myriad social and political elements entailed
in those occasions”. Thus, while feasting events can lead to communal cohesiveness, there is also
another side to it: one that includes resistance and exploitation in some cases (Hamilakis
1999:40; see also Dietler 2001).
Feasts have been classified in many different ways. Hayden (2001) sees feasting as a tool
for forming social links, indicating social differences, and for the creation of relationships that
will in turn lead to access to resources and labor, and can elevate the prestige of certain
individuals, i.e. aggrandizers. For Dietler (2001:77), feasts are political and serve to constantly
renegotiate relations of power. Ultimately, as noted by Hayden (2014:9), “there is no ‘right’
classification of feasts”, and both Dietler and Hayden (2001) emphasize the role that feasting
plays in the creation and maintenance of power relationships within a society or group.
Thus, two main categories of feasting can be considered: inclusionary and exclusionary
(or diacritical) feasts. Inclusionary feasts are events where everyone in the community is invited,
but while some are for non-economic gains and serve to strengthen bonds and cooperation,
others are more economic, or for gain, and include tribute and patron-role feasts (see Dietler
1996:92-97; Hayden 1995, 2001, 2014). Diacritical, or exclusionary feasts are events where
only certain people of a certain rank or status are invited (Dietler 1996). Diacritical feasts are
believed to indicate social status and to reiterate the status of the participants and elements.
Specialized foods served in high-quality serving vessels may be diagnostic (Dietler 2001;
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Hayden 1996). Regardless of their exact purposes, feasts typically involve sharing of food, and
can include “acts of offering, receiving, and offering again, not only of ingestibles but of things,
peoples, labor and tokens of esteem and alliance” (Houston et al. 2006:102). These are further
described below.

4.2 Archaeological Signatures of Feasting

Identifying signatures of feasting in the archaeological record is not always evident (Blitz
1993; Hastorf 2012b; LeCount 2010). Feasts are typically recognized by a collection of people,
consumption of food, and the display of other status-related goods (see D’Altroy 1994:175-176;
Hayden 2001, 2010), which leave signatures that can be recognized in the archaeological record.
These are briefly discussed further below.
Materials considered include the size and amount of ceramics in the archaeological
context (Clarke 2001:157-158). The types of containers in which the foods and drinks are served
may also be special or unusual in terms of size, shape, or quality (Blitz 1993; Hastorf 2012b;
Hayden 2001; Twiss 2008). Of course, the size of the feast cannot always be inferred from the
ceramics, as perishable materials could be used to serve food (Baron 2013; Hendon 2003;
Weissner 2001). Feasting can also be identified through the presence of high-value foods, as well
as their relative quantities (Hastorf 2012b; Palmer and van der Veen 2002:199; Turkon 2004;
Twiss 2008; Van der Veen 2003). Understanding and evaluating high-value foods includes
scarcity, diversity, and labor investment among others (Curet and Pestle 2010). Additionally, the
special places where these remains are eventually deposited may suggest feasting and the nature
of the feast (Palmer and van der Veen 2002; Turkon 2004). Finally, the presence of alcoholic
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beverages and recreational drugs is also noted (Cook and Glowacki 2003; Dietler 2001, 2006;
Jennings et al. 2005; Palmer and van der Veen 2002:199; Twiss 2008). Feasts also include some
performance, which according to D’Anna (2012:99) “reinforce the emotive involvement” of the
participants, and therefore singing, dancing, and other acts of display were likely part of feasting,
where eating and sensorial stimuli were combined (Bray 2003; Brown 2001; LeCount 2011;
Twiss 2008:424; Weissner 2001).
Not all foods related to festivals are exotic however; some foods may be consumed on a
daily basis. As LeCount (2001) notes, it is the manner in which these foods are transformed that
ultimately matters. Among the Inca, for example, it was not the types of foods that marked the
difference in terms of high cuisine but the quality, diversity, and “the differences in modes of
preparation, consumption, and disposal” (Bray 2003:102; see also Hastorf 2012b). Finally, Joyce
and Henderson (2007:652) note that feasts are distinguished not only by quantities or diversity,
but also by “the experience of being the consumer of dishes created through extra labor, with
special skill, and served with some degree of distinction”. It would seem that how this plays out
depends on the economic model opted by that society; as competition in complex societies such
as Renaissance Europe led to important changes in cuisine. However, this model cannot be
applied across the board, as LeCount (2001) notes, in Africa for example; prestige items were
not as visible as the same need for competition as in other societies was not there (cf. Goody
1982). Thus, “archaeologists must consider the context and ritual of eating in order to understand
how ordinary food is transformed into festival fare” (LeCount 2001:937).
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4.3 Feasting in the Maya Region

An important debate in Maya archaeology regards the nature of the political economy of
the Classic period, and the role of the rulers. The focus on the elite is a recurring theme, not only
in political economy, but in general. A top-down approach where emphasis is placed on the
elites, combined with lack a of perishable plant remains, has led to the political economy of the
Maya being equated with “redistribution throughout a highly centralized hierarchy of chiefly
power” (Dahlin et al. 2010:192). These centralized models argue for a powerful state that
controls various spheres, including agricultural systems (see Chase and Chase 1996; Foias
2006:168 for a good discussion) as well as the role of the elite in controlling economic systems
(i.e. agriculture) and distribution systems. Decentralized models include segmentary states (Fox
et al. 1996; Pohl and Pohl 1994), galactic polities (Demarest 1992), feudal states (Adams 1995),
and “cosmopolitical economy” (Rice 2009), among others (see Lucero 1999b for more). In the
latter, greater numbers of “economically autonomous, but competitive political centers of power”
are suggested (Halperin and Foias 2010:392). While some type of hierarchy is agreed upon for
the Maya of the Classic period, their relative political autonomy is still debated (Fox et al. 1996),
with alternatives suggesting cycles of centralized and decentralized power (Iannone 2002;
Marcus 1998; Munson and Macri 2009). Some suggest that the economy was “weakly
centralized” (Feinman 1998) while others suggest that the larger cities (superpowers) could have
been centralized while the rest of the region was not (Foias 2006). As noted by Lucero
(1999b:216), it is not possible to apply one model to the region, due to the “synchronic and
diachronic variability”.
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Many scholars in the region see ritual economy as playing an important role in
maintenance of power (Demarest 1992; Foias 2006; Lucero 2003; Rice 2009), and therefore,
argue that ritual and economy cannot be separated. Wells (2006:284) defines ritual economy as
‘‘a theoretical construct that concerns the materialization of socially negotiated values and
beliefs through acquisition and consumption aimed at managing meaning and shaping
interpretation”. Feasting is one avenue to achieve this; as mentioned earlier, different types of
feasts exist, but feasts often serve to build and reinforce social and political relationships
(LeCount 2001). In Mesoamerica, some of the best-known feasts are associated with large-scale,
state-sponsored festivals, which in turn were tied to calendrical events and celebrations of
deities, as well as to more common events such as births and deaths (Hendon 2003). Other largescale ritual events where feasts could take place include period-ending events, royal accessions,
or even ballgames (e.g. Fox 1996; Landa 1978 [1566]; Pohl 1981).
Regardless of the type of feast, whether private or more public, feasts and other rituals
required large amounts of surplus, such as food and pottery, and obligatory reciprocity was part
of the structure of feasting (Foias 2006; Hendon 2003). Products were “extracted through kinship
relations, patron-client relationships, or tribute payments” (Foias 2006:172), and rituals were
therefore the way in which people would have been persuaded or obliged to give tributes.
Feasting, therefore, served as a stage for the creation of ties between the ruling class and the
other members of Maya society, in turn establishing and maintaining social, political, and
economic relations.
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4.3.1 Feasting among Current Maya Populations
Scholars have noted the feasts and festivals of modern Maya (Redfield and Rojas 1934;
Wisdom 1940) and suggest a degree of continuity with colonial period feasts, reported by
Spanish chroniclers such as Landa (Tozzer 1941) and Sahagun (1950-1981). Here, I present a
brief discussion of the modern type of Maya feasts, as well as the ethnohistorical data available
on this topic.
Large-scale ceremonies, either calendrical or political in nature, involved several days of
commensal feasting, perfuming, dancing, and sacrificing (LeCount 2001). The beginning of a
new cycle (e.g. k’atun) was celebrated with large public rituals that included feasts and speeches;
events that Rice (2008:290) argues can be traced back to the Classic period. Festivals were also
organized to ensure that rain would arrive, always after smaller ceremonies where individual
gods were honored (Tozzer 1941). This pattern seems to hold today, where there remains a
tendency for private feasts to precede more public ones (LeCount 2001).
Landa (Tozzer 1941:92) mentions two types of feasts among the Yucatec Maya. The first
was where a noble or higher-status person would give a feast and expect one in return from the
attendees; the second one did not necessarily involve reciprocating an invitation to a feast, but
was a large gathering for someone getting married or to celebrate the “deeds of their ancestors”.
Thus, organizing a feast was not restricted to the elite (see Foias 2006; Hendon 2003).
Ethnographically, less extravagant feasts are noted as being organized by non-elite people (Foias
2002; LeCount 2001; Redfield and Villa Rojas 1934). Houston and Inomata note that although
scenes on ceramics likely represent elite events, “feasts probably involved all levels of the
community” (2009:41). According to Landa (Tozzer 1941:92), every guest left the feast or
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celebration with a present. As noted by Hendon (2003), if indeed feasting was carried out across
all social classes of Maya society, guests at any type of feast would leave with a gift.
Both Lowland and Highland Maya use special types of foods during rituals. According to
LeCount (2001), both Highland and Lowland Maya differentiate between foods consumed in
more private feasts than more public ones. According to Stross (2010:558), none of the dishes
offered to gods is a part of common fare. Although the offerings are varied during important
ceremonies, four are indispensable: zaca, boiled fowl, balche, and breadstuffs cooked in the piib
or underground oven (Redfield and Rojas 1934). One example of a large-scale ceremony that
includes participants from the entire village is the Ch’a chaak ritual, where rains are requested
through prayers, incense burning, and ritual food preparation; an event that lasts three days
(Freidel et al. 1993; Love 2012). This ceremony includes the use of various types of plants,
which are important for not only constructing the mesa, but also the arches, and also for
consumption. Bundles of plant are noted decorating the mesa, including ruda (Ruta chalpensis,
introduced to the area) and nicte’ (Plumeria spp.). Piscidia sp. (jaabin/haabin) leaves are also
used during the ceremony; this tree flowers when the rains start (Anderson 2010). There is no
doubt that many of these plants are used because of their association with rain and fertility (see
Flores and Balam 1997). Other large-scale celebrations include the first fruit or Waajil
kool/jaanlil kool, where a feast is carried out to thank the gods for providing the cornfields. Love
(2012), attending a modern ceremony in Yucatan, observed that about 40 men and women
participated in this particular event, and although these ceremonies vary, the main theme of
offering food to the gods remains the same.
Feasts such as the Ch’a chaak rain ceremony are conducted near agricultural fields;
however, other feasts and festivals are today held in more permanent structures. Brown (2001)
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notes that several ethnographers have mentioned the use of permanent structures for the
gathering of the community. Wisdom (1940) noted that the modern-day Chorti Maya use
different types of permanent structure to celebrate events, namely the ceremonial houses and the
cofradia houses. The former are typically found in smaller villages, while the latter are found in
larger settlements. Both structures were used to store ritual materials, and to prepare foods that
would eventually be served during the event (Brown 2001). Members of the village and region
would bring “large quantities of chicken, tamales, cacao, chilate, atol, fruits, and chicha”
(Wisdom 1940:438).

4.3.2 Evidence of Ancient Feasting in the Maya Region
Archaeologically, feasts or loci of feasts have been identified across the Maya region
(Brown 2001; Clayton et al. 2005; Foias 2007; Fox 1996; Kozelsky 2005; LeCount 2001; Yaeger
and Robin 2004; Wells 2007). High-status contexts and palace feasting deposits have been
recovered from a range of sites (Demarest et al. 2003; Foias 1998; Inomata 1995; Reents-Budet
2000). Keith Eppich (2009) discovered an interesting deposit consisting of a burial, together with
large amounts of ceramics and other elements that make it seem dedicatory, but also the remains
of a feast. Similar materials (minus the burials) were recently recovered at the site (Eppich and
Mixter 2013). Feasting deposits at El Peru include a “cuartito”, a sunken room where animals
and plant remains were placed during the Late Classic period (Fridberg 2015). Feasting
associated with ancestor veneration has also been reported at a Late Classic settlement in
Northwestern Belize (Goldstein and Hageman 2010).
Feasts are typically carried out at special locations (Brown 2001; Twiss 2008). According
to Lucero (2003:527), whether small or large, all centers sponsored rituals in “large, public
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forums”. At El Coyote, for example, material evidence suggests that both small-scale and largerscale events (fiestas/feasts) took place in the plaza and on surrounding buildings (Wells 2006).
The main plaza therefore served “a highly charged role in defining and maintaining social
dynamics in the community” (Wells 2006:51).
Identifying definite areas of food preparation for feasts is not always easy. Although both
elite and non-elite kitchens have been identified in the archaeological record, often, non-elite
kitchens are harder to understand, as these are not depicted on Maya artwork (LeCount 2010).
One exception is of course Ceren in modern-day El Salvador, where structures and their contents
were extremely well preserved (Sheets 2002). In particular, Structure 10 has been identified as
being a special locale where preparation and storage of goods associated with festivals took place
(Brown and Gerstle 2002). Ceren, however, is an exceptional case.

4.3.3 Archaeological Signatures of Feasting in the Maya Region
The ancient Maya had a multitude of rituals, including dedications, terminations, and
caching. It is often hard to differentiate between behaviors (Mock 1998), but archaeologists have
learned to interpret the signatures left behind by such deposits (Lucero 2003:531; Pagliaro et al.
2001). One of the most telling indicators for feasting and festivals is the presence of specific
vessel forms in the archeological record. These forms include basins, large platters, polychrome
drinking vases, plates, bowls, and jars (Hendon 2003; LeCount 2001, 2010; Reents-Budet 2000).
The number of ceramics found and the ratios of serving vessels to storage or preparation
vessels also serve to identify feasting contexts (Fox 1996; Hageman and Goldstein 2009;
LeCount 2001). In particular, according to LeCount (2001) serving wares are useful in
identifying feasts, as cooking wares would be the same regardless of the type of event (i.e.
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private vs. public meals). The types of ceramics themselves can serve in highlighting the nature
of the meal, as their presence and frequency “are particularly useful indicators of the importance
given to the visual presentation of food” (Turkon 2004:227). Botanical and faunal remains are of
course another important line of evidence. Finally, other materials include ceramic drums,
figurines, and censers and braziers (Hendon 2003; Fields and Reents-Budet 2005; Reents-Budet
2006:206).
If we are to differentiate feasts from daily meals, it is important to know what these daily
meals were (see Bray 2003). In the Maya region, this picture is coming to light slowly through
more systematic archaeobotanical analyses from various parts of the Maya region (e.g. Cavallaro
2013; Dedrick 2014; Morehart 2011; Morell-Hart 2011). However, there is much more work to
be done, as the spectrum of diets between commoners and elites has not been defined for all the
regions of the area. Scholars thus far have argued that elites consumed greater quantities of meat,
maize, and other resources deemed exotic. These studies are mostly based on isotopic signatures
of skeletal remains, the overall health of individuals, and the diverse quantities of faunal and
plant remains between elite and non-elite contexts (Emery 2002; Lentz 1991; Storey 1991; White
et al. 2001, 2003; Wright 2006).
Feasts are portrayed on ceramic vessels and in other iconographic forms (Foias 2007;
Miller and Martin 2004; Reents-Budet 2001), yet are rarely referred to in ancient Maya texts
(Houston and Stuart 2001). Infrequently, feasts and regal events have also been shown on lintels,
for example Piedras Negras Lintel 3, which notes what the rulers did and drank during the event,
which included alcoholic beverages (Reents-Budet 1994:87). Typically, these feasts, mostly on
ceramics, are portrayed as taking place in the palaces, where plates of food are depicted,
including tamales, stews, and other sauces (Reents-Budet 2000:1022-1037). These ceramics
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“characterize the court as a haven for the five human senses” (Reents-Budet 2001:224). As noted
by Houston et al. (2006:127), the scenes depicted on painted Classic period vessels are more
indicative of diacritical feasts than of redistributive ones. Luckily for us, epigraphers have noted
that glyphs on certain vessels indicate the contents of the vessel (see Houston et al. 2006; Hull
2010; Reents-Budet 1994; Taube 1989). These glyphs are part of the Primary Standard Sequence
(PSS), which is “the main hieroglyphic text painted just below the rim on the vessels’
exterior”(Reents-Budet 1994:13). However, it must be kept in mind that “the PSS may reflect the
content of the vessel on the occasion for which it was dedicated, but it may also represent a
desired or an ideal content” (Beliaev et al. 2010:268).
Rodriguez-Alegria and Graff (2012) note that ceramic vessels often portrayed Maya
elites as offerings gifts of food; however, cooking scenes are almost unknown (Houston et al.
2006:107). This focus on elite offerings presents a visual reminder of the power of the elites to
control the labor associated with producing such foods (Joyce (2000). Reents-Budet (1998)
argues that the during the Late Classic period, control over the production of specialized pottery
was dominated by the elite, who found themselves increasingly competing with one another.
Therefore, polychrome pottery became imbued with meaning and was not only used during elite
feasts but also “functioned as politicized gifts manipulated as social currency by and among the
ruling echelons of Maya society” (Reents-Budet 1998: 85). The change from more complex
ceramic shapes in the Preclassic to simpler shapes in the Late Classic period testifies to the
notion that imagery became more important and laden with meaning. A similar pattern has been
noted in the Greater Southwest where the visibility of serving bowls increased as feasting
performances became larger (Mills 2007). Thus, the beautifully painted vessels became social
currency for the ancient Maya, and were essential components of feasting events among the elite
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(Reents-Budet 2006:213). The items painted on these ceramics, including foods such as tamales
and beverages, along with other gifts, can be considered as tribute (Houston and Stuart 2001:69).
Tamales are portrayed on vessels and were likely the main form of food for the Maya
(see Taube 1989). As noted by LeCount (2001:944), tamales may have been prepared specially
for rituals and ceremonies. Tamales are considered to be the most labor-intensive of all maize
dishes (Brumfiel 1991). Tamales are often represented covered in sauce (Miller and Martin
2004), which Reents-Budet (1994:80) suggests depicts bean-filled tamales served in tomato
sauce. Based on ethnohistorical sources, Coe (1994:149) notes that the “choice of tamale fillings
was endless”, and includes greens (chaya, chipilin), flowers (loroco), other plants (beans, squash
seed), and a range of meats. However, there is little archaeological evidence to extrapolate for
Maya living during the Classic period. One exception is the Dresden Codex, which mentions that
tamales were made with diverse meat stuffings (Hull 2010). Tamales today are made on special
occasions (LeCount 2001; Redfield 1930), and are stuffed with a variety of foods, including
beans, meat, chilies, and then wrapped in maize husks, banana leaves, or a variety of others (see
Angeles et al. 2013). Besides the tamales, another option for foods served on plates includes
pozole, which is less liquid than atole. Tortillas are a commonly served maize food today; yet,
they are never depicted on ancient Maya materials. Scholars have argued that tortillas became
known to the Maya only in the Postclassic period, based on the absence of griddles (comal) from
the archaeological record, as well as the iconography and epigraphy (Taube 1989). However,
tortillas do not necessarily require griddles in order to be made, and can be cooked by being
placed over hot ashes (Simms 2014; Wyatt 2002). Moreover, comales have been recovered from
La Corona, dating to the Late Classic period (Ponce and Najera 2012, Ponce 2014), and
elsewhere (Inomata et al. 2014; Rochette 2009). An early Classic comal was also recovered from
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El Peru (Perez et al. 2008). Therefore it is possible that the ancient Maya prior to the Postclassic
period also consumed tortillas; however, they are neither mentioned in glyphs nor depicted on
ceramic vessels. The absence of tortillas may support the idea that in fact tamales were more
labor intensive, and therefore more appropriate for feasts and/or elite tribute. Another type of
food includes atole (ul), which is mentioned often on bowls that tend to be shallow with round or
flat bottoms (LeCount 2001; Stuart 2005:142). Archaeologists have been able to deduce the
ingredients used to flavor atole, based on the inscriptions on vessels as well as consulting the
ethnographic record (Beliaev et al. 2010; Hull 2010:245). Sahagun notes that atolli, made by the
Aztecs, was seasoned with a variety of plants, including beans, chia, amaranth, and chilies, to
name a few.
In Mesoamerica, various drinks could be considered for consumption during a feast. For
example, pulque, balché, and non-fermented maize and cacao drinks were produced (Coe
1994:134,166; Henderson 2008; Jennings et al. 2005; Stross 2011). Although cacao is typically
associated with elite and rulers during the Classic period (McNeil 2006), evidence from Ceren
indicates that non-elites also enjoyed this beverage (Sheets and Woodward 2002:189). Records
from the colonial period are also equivocal, with some suggesting that cacao was restricted to the
elite (Duran 1971; Thompson 1956), while others mention that merchants drank this beverage
(Sahagun 1950-1981, Book 9:27).
Authors of colonial times and later have noted the addition of various other ingredients to
make cacao even more delicious, namely foodstuffs such as honey, chili peppers, vanilla, and
ground seeds of Ceiba and zapote (Coe and Coe 1996; McNeil 2006; Sahagun 1950-1981, Books
8,10). Flowers were also used as additions to cacao, noted in accounts of both the Maya and the
Aztec (Reents-Budet 1994:78). Flowers that seem common to both Maya and Aztec include
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vanilla and a flower that has been identified as teonacaztli, or sacred ear by Sahagun, but more
recently as orejuela (Cymbopetalum penduliflorum (Dunal) Baill., Reents-Budet 1994:78). Other
flowers noted for the Aztecs include Quararibea funebris (La Llave) Vischer, Magnolia flowers,
allspice (Pimenta dioica (L.) Merr.), Piper, and Bourreria (Coe and Coe 1996). The idea that
chocolate drinks were never boring is also supported by the archaeological data, where ancient
Maya vases sometimes specify the contents, for example sweet vs. fruity chocolate (Beliaev et
al. 2010). According to Hull (2010:244), cacao is the food item most often mentioned on ceramic
vessels of the Classic period. Moreover, there seem to be some geographical patterns of
preference for certain types of drinks among the ancient Maya, with Tikal having the most
diverse range of mixed drinks (Beliaev et al. 2010).
Jars are also depicted, and could have been used to hold water (Reents-Budet 1994:82),
for short-and longterm storage of food (see Hendon 2003:217-219), but also to make and serve
fermented beverages (Eppich 2009). Jars also have glyphs indicating their contents, for example,
chi, which reads as pulque, or some other sweet fermented drinks (Kerr 1989:58). The
importance of fermented beverages, in particular frothy ones, is documented from ethnohistorical
documents citing the Aztec consumption of cacao (Reents-Budet 2006:215), but also from
colonial Tzotzil vocabulary, where a word existed for bubbling and foaming chocolate (Houston
et al. 2006:108). Stross (2011) discusses the value of foam among current Mesoamerican
societies, including the Lacandons. Reaching a state of inebriation, as noted by Stross
(2011:494), can be seen as equivalent to reaching a “sacred” state, where the drinker
communicates with deities and people in the otherworld.
Based on archaeological, epigraphic, and ethnohistorical records, there is no doubt that
the ancient Maya took part in events where feasting was important. The site of La Corona is no
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exception and materials— including large quantities of animal bones, ceramics, figurines, and
plant remains— support this idea. A brief introduction and history of the site is given below,
before discussing more in depth the materials recovered in the two deposits at the site.

4.4 La Corona

La Corona is an archaeological site located in northwestern Petén, Guatemala, and is
situated within the Laguna del Tigre National Park, a protected reserve part of the larger Maya
Biosphere developed by the Guatemalan government. The site consists of a core precinct and
surrounding household groups that are encircled by several lagoons (known locally as sibales).
Although the site is considered a secondary center, it does not fit politically with typical models
of secondary centers, and may have been a strategic frontier site governed by the royal family of
Calakmul (Barrientos and Canuto 2010) to command trade that moved to other parts of the Maya
world. The principle streams of Northern Petén are the San Pedro de Martir River, and tributaries
of the Rio Hondo and Rio Candelaria (Lundell 1937). La Corona is located just north of the river
Chocop, which is one of the three major tributaries of the San Pedro (Leal Rodas 1993).
Although the river is only navigable part of the year, between May and October, during the
wetter season (Leal Rodas 1993), the river would have been ideal for the movement of goods.
Although no written records date to the Early Classic, later writings mention that
someone arrived at the site in A.D. 314 (Stuart et al. 2014). The next recorded event takes us to
A.D. 520, which is discussed in more detail below. La Corona prior to becoming part of the
Kaan kingdom sphere was probably not an important site, however political alliances changed
the dynamics of the site. La Corona became part of the royal route where goods from the Maya
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Highlands traveled north and then west into Central Mexico. Goods could also travel the
opposite way. The earliest political ties with the Kaan kingdom are recorded around A.D. 520,
which sees the marriage between a princess of Calakmul and a local king of La Corona (Stuart et
al. 2104). Between A.D. 625 and 700 the Kaan dynasty moved from Dzibanche to Calakmul, and
the Kaan influence extended widely across the Lowlands. Yuknoom Ch’een, prior to becoming
king of the Kaan kingdom, is shown as having played a ballgame with the leader of La Corona,
Sak Maas, in A.D. 635 (Stuart et al. 2014). A couple of months later, Yuknoom Ch’een became
king of Calakmul. Sak Maas died in A.D. 656, and K’uk Ajaw succeeded him briefly. However,
in A.D. 658, Chakaw Nahb’ Chan (Sak Maas’ son) acceded the throne, and ruled until A.D. 667.
This is considered the Golden Age of the site, and large constructions were made during this
period. This includes the construction of three patron deity temples, built on top of the funerary
temples of ancient kings of La Corona. This king married a woman from an unknown location
and gave birth to the future king of La Corona, K’inich ? Yook, who ascended to the throne
around A.D. 667. Ties with Calakmul continued as K’inich ? Yook married another Calakmul
princess (the daughter of Yuknoom Ch’een) in A.D. 679 (Ponce 2013:44). K’inich ? Yook died
around A.D. 686, and his younger brother, Chak Ak’ach Yuk, acceded to the throne in A.D. 689
(Stuart et al. 2014), evidently ruling until around A.D. 700. The following ruler may be the son
of K’inich ? Yook and his wife, but it remains unclear. The ruler, known as Yajawte’ K’inich,
reigned from around A.D. 721 to 731. Another marriage with a Calakmul princess is known and
dated to A.D. 721. Following this, a certain K’ahk’ Way Na’ seems to have ruled; according to
Stuart et al. (2014), however, he was not a ruler of La Corona, but was instead described as a
non-royal sacerdote (priest), likely an elite of the site. After this “ruler” the historic record is not
as solid, and only a few records are known (Stuart et al. 2014). In general, between A.D. 700 and
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750, the power and influence of the Kaan dynasty faltered a little, due to military losses by
Calakmul against Tikal in A.D. 695 and 736. However, the connection between Calakmul and La
Corona continued, as seen through continued marriages with women of Calakmul (Ponce
2013:46). The time period between A.D. 750 and 805 (which is the last registered event at the
site; Baron 2013) represents the final dynastic history at La Corona. Calakmul declined in power
during the eighth century (Martin and Grube 2008) due to the defeat of El Peru-Waka’ and
Naranjo by Tikal in the mid- eighth century A.D. (Barrientos and Canuto 2014). During this
time, La Corona may have forged a new alliance with Tikal, as seen through numerous
dedications to this alliance (Ponce 2013:46). In A.D. 791, a woman (kaloomte’) from Tikal
possibly arrived at the site, but died six years later (Canuto et al. 2012:430).

4.4.1 Late Classic Feasting at La Corona
Signatures of feasting have been recovered from the monumental core of La Corona.
Baron (2013; Baron and Parris 2013) argues that the eastern half of this core, known as
Coronitas (Figure 4.1), was a place dedicated to venerating patron deities. Four temples have
been identified and excavated, and date as early as the fourth century until the ninth century A.D.
(Baron 2013). The earliest midden identified was associated with Structure 13R-2 and dated to
around the late sixth century (Baron 2013), and two small flotation samples from that midden
yielded minimal amounts of plant remains. Ceramics consisted mostly of plates and bowls, a
pattern that was significantly different from later periods (Baron 2013). Later phases included
greater numbers of individual liquid vessels and a decrease in plates, as well as intact vessels left
in situ (Baron 2013). According to Baron (2013), these data suggest that diacritical feasting was
taking place, with people from different social strata attending these events.
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To the north of these temples, large structures built atop a platform have strong evidence
for feasting as well (Acuña 2009; Baron and Parris 2013; Ponce 2013). Excavations of Structures
13R-10 and 13R-7, the focus of this chapter, as well as adjacent structures, have revealed
multiple large middens. These structures were constructed over a large platform and share a
plaza, enclosed to the north by Structure 13R-11. This group of structures at the site is known as
13R-II.

Figure 4.1 Location of Group 13R-II and structures discussed in chapter (Modified from maps by
Rodrigo Guzman and Marcello Canuto).

In this chapter, I focus on two feasting deposits which are the result of commensal
sharing of food and drinks around the same time period. I place special focus on the plant
remains to determine what foods and drinks were consumed during these events. The ceramics
are considered with regards to the types of foods and drinks that could have been prepared. If
food can indeed communicate, then, by reconstructing these ancient feasts, we can come to
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understand the messages and meanings of these events in the lives of the ancient Maya. Before
describing the two deposits, the methods of how the flotation samples were analyzed are
presented. This is followed by separate descriptions of the two feasting deposits- the contexts of
each one is presented before discussing the botanical remains recovered.

4.5 Feasting Deposit 1: The Chultun

4.5.1 Structure 13R-10
During the Late Classic period, the leaders of La Corona (K’inich ¿? Yook and Yajawte
K’inich) created public arenas where patron deities were venerated in a public space. At the same
time, the leaders legitimized their position and power through the alliances with the Kaan
dynasty. K’inich ¿? Yook and Yajawte K’inich continued to venerate patron deities, a cult
established by Chakaw Nahb Chan in order to legitimize his power (Canuto et al. 2012:432-3).
K’inich ? Yook made important changes to the temples of Coronitas during his reign (Baron
2013:353), as well as to Structures 9 and 10, where new phases of construction were added. The
latter structure was an important place for patron god veneration (Ponce 2013), and feasting and
rituals are evidenced by the text on the Hieroglyphic Stairway A, blocks originally placed in
front of Structure 10 (Baron 2013:354). One such block (looted Monument 56), reads “K’inich ?
Yook was involved in a feasting event in which he drank pulque” (Baron 2013:341). Thus this
structure was probably a place for public rituals and feasts. However, during the Late Classic
(A.D. 700-750), the public aspect of rituals seems to have changed. Access between structures 9
and 10 was removed and a southern wall was built, among other architectonic changes, making
the rituals more private (see Ponce 2013). At some point after A.D. 750 carved hieroglyphic
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panels from another staircase, known as Hieroglyphic Staircase 2, were repositioned on the
southern façade that also serves as the entrance to Structure 10 (Ponce 2013). This same event
likely coincides with a large feasting event, resulting in the remains being placed inside a
chultun, located to the rear of Structure 13R-10 (Figure 4.2), which was meticulously excavated
by Carlos Enrique Fernandez (2011) and later by Jocelyne Ponce (2013).

Figure 4.2 Location of Chultun in relation to Structure 13R-10.
Modified from image by Marcello Canuto.
The reason behind the feast and the repositioning of the panels has been extensively
discussed by Ponce (2013:179-180; 2014:141), who suggests that it could have been done as a
termination event, where the ties with Calakmul were symbolically finished, and in order to
honor the ties with the Kaan kingdom. However, she also suggests that the fact that two of these
blocks were found upside down could indicate the disagreement or disgruntlement of some
people at La Corona during their history and alliance with Calakmul. As she notes, the exact
reasons for the placement of the hieroglyphic panels by the ancient Maya remains to be further
investigated.
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4.5.2 The Chultun
Chultunes are underground pits dug into bedrock, created by the ancient Maya. Their
primary function remains debated, and archaeologists and scholars have put various theories
forward (Dahlin and Litzinger 1986; Haviland 1963; Puleston 1965; Smith 1950). The issue of
the primary function of chultunes is well beyond the scope of this paper, however, it is
interesting that the remains of a ritual feast were deposited inside this feature. While this chultun
was likely used for other purposes, its final use was to hold the remains of an important feast.
Some scholars view these features as artificial caves, and argue they would have been used in
household and public “earth rituals” (Brady 2004). Caves and mountains are some of the most
important natural features for the ancient Maya (Brady and Prufer 2005). Caves are frequently
used as locales for rituals in modern-day settings, and are seen as breaks in the surface of the
earth, “as features that transcend world levels” (Brady 2008:603). Moreover, it is believed that
rain is produced inside them (Brady and Peterson 2008:80), and ancient and modern-day
offerings left in caves have been noted (e.g. Ishihara 2008; Morehart 2002; Vogt 1969:387). In
other words, chultunes, like artificial and natural caves, can be viewed as liminal spaces between
the real world and the underworld.
The chultun was found 1.45 m below the surface, and was 2.53 m deep and 2.80 m wide.
The chultun was excavated in 12 arbitrary levels called “lots” of circa 20 cm (Figure 4.3), and
soil samples were collected starting from lot 6, where the carbonized material was encountered
for the first time (Fernandez 2011). There were occasions when multiple samples (i.e. bags) were
taken for one lot, and this includes lot 10, 11, and 12.
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Figure 4.3.Chultun. Excavated lots are shown here, with flotation samples taken from Lots 6-12.
Redrawn from Fernandez (2011).
The types of ceramics date the event to the Late Classic (Tepeu 2) period, as Chablekal
Fine Gray and Chicxulub Incised wares were recovered, and Chablekal Fine Gray does not
appear in Petén until circa A.D. 750. Therefore, deposition occurred after this date (C. Parris,
personal communication 2014). Radiocarbon analysis of two wood charcoal pieces collected
from two separate levels of the chultun support the ceramic chronology, with cal. 2 sigma date
ranges falling between A.D. 653 and 974 (Table 4.1). The wide age range can be narrowed down
using the ceramic data, which indicate that the deposit postdates A.D. 750. While the last record
at the site dates to A.D. 805, there is evidence of occupation at the site after this date (see
Chapter 5); however previous scholars have argued that the feast occurred towards the end of the
eighth century (Parris 2013; Ponce 2013). It is currently not possible to ascertain when exactly
the feast took place, however, if we agree that it took place after A.D. 750 and before A.D. 805,
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it was carried out during a time when an alliance with Tikal was possible, or at least, that close
ties with Calakmul were no longer in place. Thus, regardless of the political situation, feasting
or commensal consumption continued at the site (see Chapter 5; Canuto et al. 2012:431; Ponce
2013:177).
Table
4.1 Radiocarbon dates obtained from wood charcoal from feasting deposits at La Corona
Table&1:&Radiocarbon&Dates&Obtained&from&Wood&Charcoal&from&La&Corona
Context

Lab*#*

Radiocarbon*Age 𝛿*13*C

Calibrated*Radiocarbon*Age**

Structure*13R910
&&&&&Chultun&Deposit/Lot&7
&&&&&Chultun&Deposit/&Lot&10

OS>107403
OS>107401

1150&±&37
1290&±&37

>26.49
>26.38

Structure*13R97
&&&&Feasting&Deposit&

OS>107404

1210&±&30

>25.08

775>974
653>777&[p=.945]
793>801&[p=.006]
653>852&[p=.003]
764>891&[p=.839]
710>745&[p=.108]
695>700&[p=.006]

*&OS&is&the&code&for&Woods&Hole&Oceanographic&Institute
**&cal&A.D.,&95%&probability

Close to 6,000 ceramic sherds were recovered, and include a mix of fancy and utilitarian
serving wares (Parris 2014). Parris notes that the vessels must have been smashed prior to their
deposition, and later gathered and deposited into the chultun. Although there were a high number
of refits, a lack of complete vessels after refitting indicates that only part of the refuse from this
event was deposited in the chultun (Parris 2014). This pattern of breaking vessels during feasts
has been noted previously in the Maya region (see Ekholm 1979; Eppich 2009; Foias 2007:172;
Reents-Budet 2000:1029; Stanton and Negron 2001:233), as well as other contexts at La Corona
(Baron 2013).
The vessels recovered inside the chultun suggest that this was a feasting event, as the
vessels are not only large, but are typical of forms used in the preparation and serving of food.
The presence of food-preparing vessels is interesting and distinguish this site from many
contexts where only the serving vessels are found (see Hendon 2003; Reents-Budet 2006). In
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terms of the size of the vessels, it stands that larger pots would be able to feed greater numbers of
people (e.g. Blitz 1993; Wells 2006).
Vessel forms recovered from the chultun include 10 cylinders, 109 flaring wall bowls,
and 12 outcurving wall bowls. All of these could have been used as individual drinking
containers, for a total of 131 drinking cups. Additional forms used to serve food include plates
and basins, and jars and basins, used in food preparation and storage, were also recovered in
large quantities. Polychrome vessels associated with the elite make up five percent of the
ceramics in the chultun (Figure 4.4).

Figure 4.4 Polychrome plate refit from chultun lots 5,7,8, 9, and 10.
Photo by Caroline Parris.
Additional materials such as figurines, ocarinas (whistles), and ceramic drum fragments
were also recovered, along with one probable censer fragment and a potential censer lid. The
unslipped censer fragment (Figure 4. 5) belongs to the short pedestal base of a censer, and
resembles some of the forms found during the Postclassic at La Corona (Carrie Parris, personal
communication 2014). Censers are commonly found in ritual contexts, and like other ceramic
containers, were often broken after the event (Wells and Salazar 2007).
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Figure 4.5 Possible censer fragment. Drawn by Caroline Parris.
Lithic fragments were also recovered in large quantities, including obsidian blades and
chert pieces. The presence of ceramic drums suggests that music and dancers attended this event,
as these are shown on Maya vessels and other monuments during public events (Houston et al.
2006; Reents-Budet 1994:85). Interestingly, portable drums found at Piedras Negras were
associated with royalty (Houston et al. 2006:261), coming in a variety of shapes and sizes. The
absence of manos or metates also supports the idea that this deposit was a one-time event with
rapid deposition. Even when broken, manos and metates are often re-used (Hayden 1987; Searcy
2011), which makes sense if we consider the amount of work required to manufacture these,
even when using modern tools (see Searcy 2011).
Large quantities of animal bones and mollusk shell were also recovered (close to 1200;
Fridberg 2015). The mollusks were of both marine and local freshwater varieties. Mammals
were the class the most represented, with white-tailed deer (Odocoileus virginianus), domestic
dogs (Canis familiaris), and an anomalous but interesting number of opossums (Didelphidae
family) recovered (Fridberg 2015). Birds, reptiles, and fish were also recovered, albeit in smaller
quantities. Fridberg (2015) also recovered evidence of worked mammal bones; most of these she
argues would have been associated with activities performed by women. The zooarchaeological
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analysis indicates that the bones were well preserved, and thus it is likely to be the result of one
event (Fridberg and Cagnato 2013).
Why were these remains in the chultun? The function of chultunes remains unclear, but
their underground location when combined with the importance of caves for the ancient Maya,
indicates that the placement of these feasting remains may have been deliberate. The possibility
exists, however, that the feasting remains were placed here because it was convenient, trashfilled pits being common in Maya archaeological contexts (Hayden and Cannon 1983). Although
other chultunes have been found at La Corona, this particular chultun is the only one thus far that
has been found in the ceremonial core of the site, and it is the only one from the site that contains
the remains of a feast. The contents of other chultunes from La Corona indicate that these
features were opportunistically used to deposit trash once their original use was finished, and
were therefore never purposefully built to dispose of trash. Ethnoarchaeological studies have
noted that modern-Maya seldom place trash in pits (Deal 1985; Hayden and Cannon 1983).
Whether or not this particular location was important to the ancient Maya, it is clear that the fact
that the placement of the remains within a sealed chultun allowed for better preservation of
organic materials in general.

4.5.3 Archaeobotanical Results of the Chultun Deposit
A total of 43.5 L of soil were floated, with soil sample size varying from 2 to 10 L, but on
average 5 L soil samples were collected. Soil samples were collected only from Lots 6 through
12. The soil in the chultun tended to be light gray and loose, with small pebbles, and Lots 11 and
12 consisted of greater quantities of ash than others. The chultun samples contained a range of
botanical remains, including seeds, carbonized wood, and other miscellaneous plant parts (Table
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4.2). The seeds were categorized into the following groups: field crops, tree crops, grasses, and
other herbaceous plants. A total of 10.52 g of carbonized wood and 0.69 g of maize was
recovered, along with 87 seeds (not including the maize kernels), of which eight remain
unidentified. In addition, 97 seed fragments were also recovered but remain unidentified. At least
13 plant families are represented in the chultun, as discussed in more detail below.
Starch grains were not collected from any materials, as all sherds had been previously
washed. While the chultun was excavated in 12 discrete lots, the ceramic and faunal data suggest
that this deposit was the result of one large event. Therefore, the plant remains are combined and
discussed as whole in the following section.
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Table 4.2 Plant remains from feasting deposits at La Corona
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Carbonized wood. The chultun contained large quantities of carbonized wood (a total of
10.52 g), and included both softwoods and hardwoods. The various lots contained different
densities of carbonized wood, but lot 8 contained the highest density. When compared to other
contexts excavated at the site, this context had the highest density of carbonized wood,
suggestive of large quantities of wood being burned, potentially in one or more hearths during
the preparation of the food. Proportions of various types of wood were not calculated, as the
wood was not systematically examined, but from preliminary observations, it is clear that both
softwood and hardwoods were burned.
Maize. Maize (Zea mays subsp. mays), in the form of whole kernels and cupules, as well
embryos and glumes, was the most ubiquitous plant recovered in the chultun. Interestingly, the
majority of the maize remains (and all the whole cupules and embryos) were recovered from the
ashy layer in lot 11. Two whole kernels were recovered, both missing their embryo, and for a
combined weight of 0.02 g. The first kernel has a roundish crown, measures 7.6 x 3.5 mm, and
has an angle of 29 degrees (Figure 4.6A). The pericarp is visible on most of the kernel, and
starchy material that seems to have oozed out from the inner part of the kernel was also present.
Yet, even though starch was extruding, the kernel retained its shape. The second kernel has a
more square-shaped crown and measures 5.5 x 3.6 mm with an angle of 19 degrees, and lacks
visible pericarp. Additionally, 0.40 g of kernel fragments (n=127) were also recovered. Six
whole cupules were recovered weighting a total of 0.04 g (example of one Figure 4.6B).
Dimensions and angles of the cupules are given in Table 4.3. Cupule fragments (n=34) were
also recovered, for a total weight of 0.12 g.
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Table 4.3 Maize cupules from chultun: dimensions and angles

Although there are very few specimens to make grand conclusions, the cupules indicate
that the cobs ranged from 8-12 rows, while the kernels suggest between 12- and 18- rowed
maize. Moreover, one glume was recovered, measuring 4.4 x 2.7 mm, along with five scutella or
embryos. The best-preserved scutellum measures 3.6 x 1.8 mm, with a plumule measuring 1.7 x
0.86 mm (Figure 4.6C). The Maya used maize, a sacred plant, to create a variety of foods and
drinks; the historical and ethnographical record widely supports this (Coe 1994; Wisdom 1940;
Wyatt 2002). However, while we can imagine various dishes being made by the cooks for this
specific occasion, it is not easy to reconstruct the types of dishes made. One avenue for going
beyond simply saying that maize was present in the chultun is considering what the maize
remains look like. Dezendorf (2013) notes the effect of alkali-soaking on preservation of
carbonized maize kernels. This process, known as nixtamalization, made the maize more
digestible due to the loss of the pericarp, as well as allowing the release of niacin (vitamin B3),
and in turn avoiding the disease known as pellagra (Biskowski 2000). Using different maize
varieties, Dezendorf observed significant differences in preservation between those that had been
soaked in alkali solution vs. those that were not.
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Although the types of maize used by Dezendorf in her experiments may be significantly
different from the ones found archaeologically in the Maya region, it is interesting to keep in
mind the effects of processing when trying to make sense of the archaeological record. The
kernels found in the chultun at La Corona may come from different maize types, but their
differences might results from how they were processed (i.e. soaked in lime or not). The first
kernel seems to have retained portions of the pericarp and had some starch oozing from inside,
indicating lack of processing. This kernel is relatively intact, however, and seems to have
retained its shape. It is possible that it expanded in size due to the carbonization. Dezendorf’s
experiment indicates that processed kernels tend to keep their shape and survive better during
carbonization. Other kernel fragments recovered from the chultun had evidence of pericarp as
well, and therefore it is possible that this whole kernel may be an anomaly in the sample, as most
remains were found fragmented. These elements suggest that the maize was not processed. The
second kernel is less well-preserved (it has a slightly broken section), and has lost all its pericarp
and embryo. However, the crown of the kernel is intact and it seems to have retained its shape
rather nicely. Following Dezendorf’s finding, this fits with what a lime-processed kernel would
look like had it been carbonized.
Additionally, there were 99 fragments (0.15 g) that lack shape or any distinctive features,
yet resemble the inside of a carbonized kernel fragment. These were identified as “starchy
remains” and placed in their own category. While there is no evidence that these remains are
solely from carbonized maize, their similar texture and frequency supports the idea that some of
these fragments could come from maize. Another reason for fragmentation is that the kernels
were already ground up. Maize dough (masa) consists of different textures and sizes of ground
maize, but these pieces from the chultun are probably too large to make tortillas or tamales.
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It is also possible that due to extreme heat, the maize kernels became brittle and
fragmented; therefore, these kernels would have been burnt while they were undergoing
nixtamalization. Following Dezendorf’s results, processed maize kernels retain their shape and
are not so brittle. Therefore, I argue that the starchy remains are likely from unprocessed kernels.
When combining the maize data, it seems that the chultun contained evidence for different
processing stages, or for more than one type of drink or food. Although the use of lime was
common and important to avoid niacin deficiency, saca or sakha’, an important ceremonial
drink, was made without soaking maize kernels in lime (Coe 1994; Hull 2010; Redfield and Villa
Rojas 1931). Also, certain ritual maize foods are noted as not undergoing this process (Wright
1999:207). While these conclusions are based on a very small number of remains, it may be
interesting to compare the morphology of the maize to identify different treatments or different
foods or drinks.
The recovery of whole kernels and cupules serves to support the idea that the chultun
contained not only any leftovers of the meal (feast), but also the trash from processing and
making the actual foods for this large event. Another possible scenario is that plants were burned
as part of the larger ritual event during which the feast was held. The burning of whole cobs has
been reported from other ritual contexts (Brady 1995:34; Morehart 2011). This might explain the
presence of cupules and associated cob remains, along with the presence of pericarp on some
kernels, which indicates that the maize had not been shelled and undergone nixtamalization.

187

Figure 4.6 A) Maize kernel; B) maize cupule, and C) maize embryo.
Solanaceae Family. A total of 17 seeds belonging to the Solanaceae family were
recovered in the chultun, with the majority coming from Lot 10. At least two genera were present
in the chultun, namely Physalis sp. and Solanum sp. Several other seeds were not identified
beyond the family level due to their presentation (i.e. they were stuck together).
Three seeds were classified as Physalis sp., and measured 0.9 x 0.8 x 0.3 mm, 1.0 x 0.8 x
0.3 mm, and 1.0 x 0.83 x 0.6 mm (Figure 4.7A). These closely resemble species in the Physalis
genus (cf. philadephica Lam.). In the Maya region, seeds of this species have only been reported
from El Peru (Chapter 3), K’axob (Dedrick 2014), and a midden at La Corona (Cagnato 2013).
The second genus identified is Solanum sp. (n=1). The seed measured 0.97 x 0.76 x 0.4 mm and
is similar to either Solanum nigrum or americanum, which are both black nightshades (Figure
4.7B). Previously, Solanum seeds were reportedly found at Cuello (Miksicek et al. 1991) and
K’axob (Dedrick 2014). Five other seeds in this family were recovered; their measurements are
given in Table 4.4.
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Table 4.4 Measurements of Solanaceae seeds not identified to genus recovered from the chultun

Most of these unidentified solanaceous seeds tend to be larger than the ones identified as
Physalis or Solanum. It would be valid to suggest these must necessarily belong to other species;
unfortunately, Solanaceae seeds tend to vary greatly even within species, and when combined
with their state of preservation, it is not possible to further identify these seeds successfully.
Finally, four pairs of seeds, attached to each other, were also recovered (Figure 4.7C). As
one of the seeds in each pair was damaged, it was possible to measure only one seed from each
group. While their definite size and shape was hard to ascertain, one of the seeds within each
group had the diagnostic solanaceaous seed coat. It is also possible that more than two seeds
were stuck together. The first “pair’ has a seed that measures 1.0 x 0.7 x 0.4 thick; the second
“pair” has a seed that measures 1.20 x 1.00 x 0.50 mm thick; the third “pair” has a seed that
measures 1.2 x 1.1 x 0.5 mm thick; and the fourth seed measures 1.0 x 0.7 x 0.2 mm thick.
I argue, based on personal observations, that Solanaceae seeds tend to stick together
when carbonized due to the gelatinous membrane that envelops the seeds. It is likely that entire
fresh Solanaceae fruits were burned, as when I experimentally charred dry ground cherry fruits,
the seeds did not stick together. Today, species in the Solanaceae family are commonly used in
Guatemalan cuisine, for example pepian and jocon, dishes that require tomatoes (S.
lycopersicum), tomatillo (Physalis sp.), and chilies. Physalis fruits are noted today as being used
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to prepare recados, chirmoles and guisados (Villar Anleu 2008). Many of these dishes require
roasting the fruits on a griddle prior to processing them further. This type of activity could
explain how whole fresh fruits were accidentally burned. Other ways that these are cooked
include boiling the husked fruits, seasoning with salt and chili, and adding the pulp to greens or
meat (Breedlove and Laughlin 1993:217).
The consumption of tomatoes and other related species is not well-documented in the
archaeological record of the region and thus understanding whether these foods were part of the
daily meal, or part of more special fare is difficult to assess. However, it is important to note that
in modern-day Ch’a chaak ceremonies, tomatoes are used to prepare tamales and other sacred
foods, as they contain much water and are thought to bring the rain (Flores and Balam 1997).
Homegardens include various weedy species of the genus Solanum, such S. americanum, S.
nigrum, and S. torvum (Kellman and Adams 1970; Neulinger et al. 2013), with the leaves of S.
nigrum and S. americanum eaten by certain Maya (Atran et al. 2004; Neulinger et al. 2013;
Villar Anleu 2008). The leaves of S. americanum are used by Q’echi Maya women to treat
anemia and other women’s issues (Michel et al. 2007), whereas S. umbellatum Mill. and S.
mammosum L. are used medicinally (Atran et al. 2004). Ground cherry species are noted as
growing in disturbed areas, as well as being planted in milpas (Breedlove and Laughlin 1993).

Figure 4.7 A) Physalis sp.; B) Solanum americanum or nigrum; and C) Solanaceae seeds stuck
together
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Asteraceae Family. A total of 12 Asteraceae family seeds were found, belonging to four
distinct species. Only one of these, Xanthium sp., is considered ancient, and is discussed
separately below. It remains unclear whether the seeds in the other three genera are in fact
ancient as although these seeds are black, they are relatively light and papery. These seeds
should be considered as possibly intrusive, especially if they are from species that windpropagate.
Type A (n=2) is a 5-sided achene, which measures approximately 2.0 x 0.4 mm, and
lacks a pappus. This seed is similar in shape to those belonging to the genus Eupatorium.
Eupatorium plants grow in damp, open forests (Lentz and Dickau 2005). Type B (n=9) is a 2sided achene that measures approximately 2.0 x 1.2 mm. In terms of shape, size and the presence
of two bristles extending from each side of the socket, this closely resembles achenes of
Spilanthes (cf. acmella (L.) L.). The bristles on the archaeological seeds lack the barbs that are
found on fresh seeds. At Ceren, seeds in this genus have been identified in large numbers
(Slotten and Lentz 2015). These plants are widely distributed from Mexico and into Central
America, are typically found in wet environments, and are used for medicinal purposes (Lentz
and Dickau 2005:250). A third type (Type C, n=1) includes a seed that is 3-sided and measures
1.2 x 0.5 mm. These seeds are clearly from Asteraceae flowers. While it is unclear how
important Asteraceae species were to the Maya, the Aztecs considered species in this family to
be symbolically important, and placed large quantities of marigolds and Artemisia as offerings
(Montufar Lopez 2006). Interestingly, today, flowers of marigold are used to ferment pulque,
and the gods of pulque wear necklaces made of yellow flowers, which could represent marigold
(Sierra Castillo 2006:485-6). Marigolds (Tagetes lucida) are also used to flavor atoles (Villar
Anleu 2008).
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Cockleburs. The genus Xanthium (cocklebur) was represented by two very small
incomplete burs, recovered in different lots. The part recovered in the flotation samples is the
bur, which originally would be double-chambered, with a single seed within each one. Both
spiky burs recovered lacked their seeds. The first bur measured 1.7 x 0.5 x 0.8 mm, and had
incomplete (broken) bristles and frontal horns. The second Xanthium sp. bur measured 2.4 x 1.5
x 1.0 mm, and its hooked spines and horns, although present, are also broken; therefore, the full
dimensions are unknown (Figure 4.8A). The burs are very different in size and therefore it is
unlikely that only one bur was present in the sample. It is possible that two species were present.
Cockleburs typically produce much larger burs (e.g. X. spinosum L. burs measure around 10 and
12 mm; eFloras 2008), and these don’t fit the dimensions of the ones recovered from the feasting
deposit. Modern seeds that I collected from the Guatemalan Highlands were smaller than those
typical of cockleburs: (i.e. around 6.0 x 2.5 mm with spines, 4.5 x 2.0 mm without spines). Yet,
these are still large when compared to those from the chultun. It is possible that the burs in the
samples are from young, immature plants, or even weedy species that are not yet documented.
As previously noted, this genus has not been recovered from the Maya region thus far and
therefore reconstructing what it was used for is not straightforward. Consumption of seeds and
seedlings of X. strumarium L. in large quantities has been noted to lead to convulsions, vomiting,
loss of consciousness, and death (Gurley et al. 2010). Toxicity decreases as the seedlings grow
and mature; the leafy parts are considered safe and have been consumed as potherbs as well as
used medicinally (Kamboj and Saluja 2010). Cockleburs are considered weeds, typically
inhabiting disturbed habitats, and their spiny hooks make them good candidates for being moved
unintentionally by humans or animals. The fact that the burs easily attach to clothes and other
materials means that their presence in the chultun might be accidental.
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Nance. A whole nance (Byrsonima sp.) fruit pit, as well as one additional fragment, were
recovered in the chultun. The whole stone was only slightly fissured from exposure to fire
(Figure 4.8B), measures 5 x 5 mm, and appears to have been clean of fruit pulp when it was
exposed to the fire. Macrobotanical remains of nance have been recovered at Copan (Lentz
1991), Aguateca (Lentz et al. 2014), Cerros (Cliff and Crane 1989), Cuello (Miksicek et al.
1991), Albion Island (Miksicek 1990), Ceren (Sheets et al. 2012), caves in northwestern Belize
(Morehart 2002), and from residential hearths at the La Danta pyramid at El Mirador (Trabanino
2010). Nance fruits are used to make a fermented beverage (Trabanino 2010) and can be
consumed unfermented either raw or cooked (Cliff and Crane 1989). Medicinally, nance has
been noted to help asthma and coughs (Roys 1931:306). The nance tree is represented on Pakal’s
sarcophagus (Robertson 983), and this has been argued to relate to royal lineages (McAnany
1995). The seed recovered from the chultun at La Corona is smaller than those from fruits found
in markets today. Two nance species are known growing in the region, one producing sweeter
fruits (B. crassifolia (L.) Kunth) and the other more sour fruits (B. bucidifolia Standl.); the latter
are considered less desirable (Cliff and Crane 1989). Byrsonima crassifolia is eaten raw and used
to flavor cane drinks (Breedlove and Laughlin 1993). Currently, it remains unclear what species
the archaeological specimen belongs to, but based on the evidence at hand, at least two nance
fruits were present in the chultun.
Fabaceae. One whole Fabaceae seed was found, measuring 2.7 x 2.0 x 0.8 mm (Figure
4.8C). The hilum is clearly visible, however only part of the seed coat remains. The seed is rather
flat, and based upon the dimensions and shape, this seed might belong to the genus Phaseolus.
One cotyledon was also recovered, which remains unidentifiable beyond family at this point.
Beans have been reported from Ceren, where wild beans, measuring on average 5.0 x 3.7 mm
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(Kaplan et al. 2015) were mixed together with common (P. vulgaris) and lima (P. lunatus) beans
(Lentz and Ramirez-Sosa 2002). Common beans are also reported from Copan, Albion Island,
the Naco Valley (Lentz 1999), and Cerros (Cliff and Crane 1989). Phaseolus sp. remains are
reported from Coba, and Cihuatan (Lentz 1999), as well as Tikal, Belize cave sites (Morehart
2011:74), Pulltrouser Swamp (Miksicek 1983) and Aguateca (Lentz et al. 2014). Beans from
Cuello are on average much larger than the one found at La Corona, measuring about 4.9 x 3.2 x
3.2 mm. Smaller beans were also recovered from Cuello; measuring on average 3.6 x 2.8 x 2.9
mm and are “more in the size range of wild species of Phaseolus found in northern Belize, but
they could also represent a very small variety of cultivated bean” (Miksicek et al. 1991:82). In
addition, one very small bean, which Lentz (1991) suggests was likely wild, was recovered from
an elite context at Copan. He suggests that this could have been by accident, or that elites were in
fact consuming wild beans at Copan. In modern Maya cuisine, beans are typically boiled with
epazote (Chenopodium sp.) to give them flavor (Redfield and Villa Rojas 1934). This particular
bean from the chultun could be from a wild specimen, or from an immature bean pod. The
scarcity of beans in the archaeobotanical record is thought to reflect infrequent preservation, as
the way in which they are prepared does not often lead to carbonization, and when carbonized,
they are rather fragile (Lentz 1991; Pohl and Miksicek 1985).
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Figure 4.8 A) Xanthium sp. bur (inner and outer views); B) Nance pit; and C) Fabaceae seed
Siricote. The other potentially identifiable remain is a carbonized seed fragment of what I
tentatively identify as belonging to the siricote tree (Cordia sp). The fragment is the inside of the
pit, and the seeds are missing. Archaeologically, siricote has been found in both seed and wood
charcoal form from several sites across the Maya region: Dos Pilas (Cavallaro 2013), Pulltrouser
Swamp (Miksicek 1983), Cerros (Cliff and Crane 1989), Cuello (Miksicek et al. 1991), and
Actun Chapat (Morehart 2011). Numerous species grow in the region, including C. alliodora
(Ruiz & Pav.) Oken, C. collococca L., and C. dodecandra. The C. dodecandra tree produces
sweet fruits that are edible, and the tree has multiple other uses, including wood for construction
and bark with medicinal properties (Niembro Rocas 2003).
Monocot stem. One small stem fragment measuring about 3.0 mm across in cross-section
displays scattered vascular bundles, and is identified as a monocot stem (David Lentz, personal
communication 2012). Several monocot species have been recovered from the chultun, as
described below.
Flowers. The chultun also contained two carbonized flower pods, which is interesting as
these are difficult to recover archaeologically as they tend to be extremely fragile. One of these
flowers measures 2.2 x 1.0 x 0.9 mm thick (Figure 4.9A). Although difficult to tell how many
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petals there are, no more than three or four were counted, and outer sepals may also be
represented. More visible are the ovary and the large rounded stigma, on one side, while at least
two anthers are visible on the other side. The ovary is clearly superior, as the petals start below
the ovary. Due to the presence of both pistil and anthers, this seems to be a bisexual flower. The
second flower pod measures 1.4 x 0.9 x 0.7 mm thick (Figure 4.9B). Once it was opened, the
petals became visible, although the pod is less well preserved than the first one. No internal
structures were visible.
Based on shape and morphology, it is probable that these flowers do not belong to the
same species. The flowers could have found their way into the archaeological record in a variety
of ways. Flowers can be consumed, or can be used as additions to beverages. Flowers of many
crops are consumed today (Wyatt 2002), as well as flowers of other plants such as loroco,
chipilin, izote, and aroids to name a few. According to Wisdom (1940), the Chorti are noted for
grinding chipilin (Crotalaria sp.) flowers, but also for consuming them in maize preparations.
Loroco flowers and leaves were noted as being eaten. Loroco was also consumed in tamales
during the colonial period (Coe 1994). Loroco is still consumed today in sauces and tamales
(Villar Anleu 2008). Other flowers include izote (Yucca guatemalensis Baker), whose flowers
are used to make recados (seasoning mix) and envueltas (wraps), and flowers of an aroid
(Spathiphyllum blandum Schott), which are used to make soups (MacVean 2009; Villar Anleu
2008). As noted earlier, flowers were used to flavor chocolate during the colonial period,
including Quararibea funebris (La Llave) Vischer (Coe and Coe 1996), which continues to be
used today (see Standley and Steyermark 1949). Flowers are linked to pulque imagery
(Henderson 2008) as well as with drinking cacao beverages (Reents-Budet 1994:79).
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Alternatively, these could have been burnt deliberately as part of a ritual ceremony
associated with the feast, as offering to the deities (Morehart 2011). Other flowers have been
recovered from a non-feasting deposit at La Corona (these are discussed later in more detail).
Two dicot floral buds were recovered from a cave context (Morehart 2011), but not much else is
known about these remains, as they were not identified further. It is possible that flowers in the
chultun at La Corona were burnt as an offering during rituals that took place during the feast.

Figure 4.9 Carbonized flowers recovered in chultun
Spiderwort. A total of three seeds in the Tradescantia genus were identified, based on the
presence of a circular sunken embryo measuring circa 0.3 mm on one side and radial notches on
the other (Martin and Barkley 1961:139). Two of these seeds measure 0.8 x 0.5 x 0.3 mm
(Figure 4.10A), while the third seed measures 1.0 x 0.7 x 0.4 mm. Species in this genus are used
for their medicinal properties (Gaxiola Gonzalez 2001:63-64; Mendez-Gonzalez et al. 2014;
Neulinger et al. 2013). The seeds from the chultun are smaller than many spiderworts of the
region, but based on their size these could belong to T. angustifolia B.L. Rob., T. geniculata
Jacq., T. gracillima Standl., and T. martensiana Kunth.). Standley and Steyermark (1952:23)
highlighted the presence of T. spathacea surrounding ancient Maya sites and theorized that it
could have been used for cosmetic purposes; however the seeds in the chultun are too small to
make them likely candidates. Spiderwort species inhabit a variety of places (Davidse et al. 1994).
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Although there are no reports of modern Maya consuming this plant, other authors have noted
that the stems, young leaves, and flowers are edible (Allen et al. 2005:234). Moreover, stalks of
the genera Commelina and Tradescantia were used as toy whistles by shepherds (Breedlove and
Laughlin 1993:266).
Balsa. One Ochroma pyramidale (Cav. ex Lam.) Urb. seed was found, measuring 3.2 x
1.8 x 1.5 mm, and with a seed coat with tiny spikes on its surface (Figure 4.10B). Ochroma is in
the Malvaceae family, and in the Bombacoideae subfamily, a group of plants that were culturally
significant to the ancient Maya (Zidar and Elisens 2009). For example, the ceiba (Ceiba
pentandra (L.) Gaertn.) was seen as the World Tree, and was extremely sacred (Schele and
Mathews 1998). Ochroma is a pioneer plant, which establishes itself in clearings in forests,
either man-made or where trees have fallen, or in abandoned agricultural fields. Interestingly, it
is used by the Lacandon Maya to increase soil fertility, as it seems to slow down the breakdown
of organic matter, thus “allowing storage of organic matter in leaf litter” (Diemont et al.
2006:211). Other uses include using the silky hairs that surround the seeds, which Schlesinger
(2001) notes could have been used to stuff cushions. The presence of Ochroma in the chultun is
enigmatic, as there are no known instances of it being consumed, or of it having been found
archaeobotanically.

Figure 4.10 A) Tradescantia seed; B) Ochroma pyramidale seed; and C) Portulaca seeds stuck
together
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Purslane. Eight Portulaca sp. seeds were also recovered, two of which were found stuck
together (Figure 4.10C). These seeds measure on average 0.6 mm in diameter and are good
candidates for Portulaca pilosa, based on their seed coat morphology. Purslane seeds from the
fire shrine were identified to two species, P. pilosa and P. oleracea (Chapter 3). As mentioned in
Chapter 3, the purslane plant, including the seeds, can be consumed in a variety of ways.
Ethnohistorical sources identified purslane as being abundantly growing in gardens as a weed
(Roys 1931:296), while Pohl (1985) suggests that it was cultivated or even used for economic
purposes. Although this plant has been called “a green for the very poor” (Coe 1994:164; see
also Lentz et al. 2014b:209-210), I argue that its presence in the preparation of feasting foods
suggest that the ancient Maya at La Corona may have esteemed it in some shape or form.
Amaranthaceae Family. This particular family was well represented, as a total of 20
seeds were identified. Many of the seeds could be placed into either the Chenopodium or
Amaranthus genus, yet three were simply left at the family level, and measured: 0.51 x 0.41 x
0.4, rather puffed; 0.79 x 0.67 x 0.4 mm thick, broken along some edges; 0.53 x 0.46 x 0.4,
rather puffy. One cheno/am seed was reported from Copan, recovered from a Late Classic elite
burial or cache (Lentz 1991), and more recently from a Preclassic midden context at K’axob
(Dedrick 2014).
Three Amaranthus sp. seeds were recovered, measuring 0.78 x 0.6 x 0.5 mm thick; 0.76 x
0.6 x 0.5 mm thick; and 0.79 x 0.59 x 0.5 mm thick (Figure 4.11A). These small seeds are good
candidates for Amaranthus spinosus, a common weed in abandoned or cultivated areas that
produces seeds between 0.7 and 1.0 mm in diameter (Standley and Steyermark 1946:157).
Archaeologically, very few seeds of Amaranthus sp. are reported from contexts in the Maya
region. Exceptions include seeds from Belize (Goldstein and Hageman 2010) and northern
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Honduras (Morell-Hart 2011). In Guatemala, species of amaranth are today consumed as a leafy
vegetable (McBryde 1947:142,147; Villar Anleu 2008). It is unclear which part of the plant was
being consumed in this particular context as amaranth can be consumed either for its leaves or
for its nutritious seeds (Allen et al. 2005:22). Toasting the seeds could have resulted in these
being accidentally carbonized; a practice carried out by populations in the Mexican highlands
(see below). Ten Chenopodium sp. seeds were recovered and measured (see Table 4.5).
Table 4.5 Measurements of Chenopodium sp. seeds

On average, the seeds measure 0.52 x 0.46 x 0.33 mm (Figure 4.11B). The puffed-up
perisperm occurs in the chenopods as the two halves of the seed coat are pushed away when the
seed pops (Powell 2009; Figure 4.11C). These seeds are good candidates for Chenopodium
ambrosioides, a species that produced seeds that range between 0.6 and 0.8 mm in width, and is
a plant is commonly found growing weedy in cultivated fields in Petén, but also across
Guatemala (Standley and Steyermark 1946). The leaves of C. ambroisioides are used to flavor
food (MacVean 2009), and also have medicinal applications. In modern-day Mexico, young tips
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of chenopod plants are used as meat seasonings, as well as for flavoring other plant foods,
including beans, squash, and mushrooms (Breedlove and Laughlin 1993:218).
Finally, four seeds that have been tentatively identified as Chenopodium sp. were also
found, measuring 0.65 x 0.57 x 0.4, 0.52 x 0.5 x 0.3, 0.52 x 0.5 x 0.44 and rather puffy in the
center and flat along the edges, and 0.6 x 0.54 x 0.3 mm thick and has a definite beak, almost as
if ready to sprout. These seeds ranged between 0.3 and 0.4 mm in thickness.
Sauer (1950) outlined the problems with positively identifying huauhtli (Aztec word) or
bledo (Spanish word) as either amaranth or chenopods from historic archives. He makes a good
argument that these terms are more likely to be referring to grain amaranth. In this same work, he
notes that Sahagun mentions a paste made of seeds of bledo (known as zoale), which was used to
make idols that were offered and later consumed. Other uses included making a drink by popping
the seed, milling it, and adding water, or eating it dry (Sauer 1950:577). In Mexico, alegrias
made of popped grain amaranth combined with syrup remain popular, while in Guatemala,
similar foods are made and known as niguas (Sauer 1950). In Guatemala, Sauer (1950) only
found evidence of grain amaranth being used in the Highlands. There, he noted the small-scale
production of grain amaranth; often these were allowed to regrow from seed or were spared
during weeding. Beside niguas, other products like pinole, breads, and tortillas are also made
from grain amaranth in Guatemala. However, even though amaranth is considered a healthy
food, “maize obviously has more prestige value” (Sauer 1950:584). Pohl (1985) notes that all
ethnohistoric Maya-related references relating to amaranth are from Yucatan. She writes that
Ciudad Real in 1588 noticed amaranth along with other plants being used by the Maya of
Yucatan. Unlike groups in the Mexican highlands, who regarded amaranth as an important
tribute crop, the Yucatec Maya of the sixteenth century found it to be “of marginal significance”
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(Pohl 1985:39 citing Feldman, personal communication 1979). The marginal importance of
amaranth today may be due to the influence of the Church (Chapter 3), or introduction of new
foods. Among the Huastec Maya Alcorn (1984:370) notes that amaranth atole was consumed
before coffee became popular.
The presence of both chenopods and amaranth supports the presence of both these plants
in Classic period cuisine, but it is unclear how or if they were consumed. Greens have been
underappreciated in the literature (e.g. Lentz et al. 2014; but see Bye 2000; McBryde 1947), and
additional research may prove necessary to understand how the ancient Maya viewed them. If we
consider that chenopods and amaranth grow weedy in disturbed habitats, these would easily be
found in gardens and fields. Therefore, access to such plants would not be difficult. Their
presence suggests that perhaps such condiments were valued, even if easily accessible.

Figure 4.11 Amaranthaceae family seeds from chultun. A) Amaranth seed (dorsal and ventral
views); B) chenopod seed; and C) side view of puffed chenopod seed.
Poaceae Family. Three Poaceae seeds were recovered in the same lot. The largest of
these is a floret that measures 1.8 x 0.92 x 0.6 mm thick, and has both the upper palea and upper
lemma attached at the callus (Figure 4.12A). It is therefore a likely candidate for a panicoid
grass. Another seed measures 1.2 x 0.6 and 0.4 mm thick (Figure 4.12B), while the second one is
incomplete length-wise (1.4 mm x 0.78 x 0.5 mm), but is clearly larger than the second one
described. While the three seeds are morphologically similar, only the first has the palea and
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lemma preserved. These are likely to be the same species, and based upon the morphology
(absent dorsal furrow, flat bottom and surface indents), they resemble Digitaria sp. (Robert
Spengler, personal communication 2014). This genus comprises over 30 species in Central
America alone, for a total of circa 220 species around the world (Vega and de Agrasar 2007).
Species that produce florets within the same range as the floret found in the chultun include: D.
argillacea (Hitchc. & Chase) Fernald, D. bicornis (Lam.) Roem. & Schult., and D. cayoensis
Swallen. For the other smaller seeds possible candidates include D. breedlovei R.W. Pohl &
Davidse or D. clavitricha R.W. Pohl. Seeds belonging to the subfamily Panicoideae were
recovered from San Bartolo, and Craig (2010:170) notes that these typically comprise tall
tropical grasses. Paspalum grass (also in the Panicoideae subfamily) has been reported from
Copan, Cuello, and Pulltrouser Swamp (Lentz 1991, 1999; Miksicek et al. 1991).
It is unclear how grass seeds entered the archaeological record in this particular context.
One possibility may be that the foods were prepared in an underground oven (piib). Following
the burning of wood and the breakdown of rocks because of the heat (with the larger ones being
removed), grass and twigs are placed over the ashes and small broken rocks. This prepares the
floor of the piib to then receive the food, which is placed over this layer (Redfield and Villa
Rojas 1934). Why the grasses would have been removed from the piib is another scenario that
requires further inquiry. Alternatively, grasses might have been used to help start a fire in the
hearth, and to then maintain it burning.
Finally, it is unclear what the original use of chultunes was in Prehispanic times as
previously discussed; however, one possibility was they served as storage pits. The use of grass
to line such pits was noted as a common practice among the Hidatsa (Wilson 1987). Moreover,
certain panicoid grasses (e.g. Andropogon sp.) were noted by the Spanish as being used by the
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Maya for making granaries (Roys 1931). The grass could have been present in the chultun prior
to the feasting deposit having been placed inside, although how or why these became carbonized
is another issue that needs to be further explored.

Figure 4.12 Poaceae seeds recovered in chultun.
False Mallow. Four Malvastrum sp. seeds, which measure 1.5 x 1.2 x 0.5 mm, were also
recovered. These are reniform, and have a visible hilum (Figure 4.13A). Archaebotanically, these
have never been reported in the Maya region; except for another context at la Corona, the early
midden discovered by Baron (2013). Seeds that are morphologically very similar include M.
coromandelianum (L.) Garcke, and M. bicuspidatum (S. Watson) Rose. At Guijarral, Belize,
seeds of Malva sp. were recovered from an ancestor-veneration feasting midden (Goldstein and
Hageman 2010:434). These authors also note that a similar species (Abutilon sp.) abounds
locally and is edible and used for medicinal purposes. According to Flores and Balam (1997)
Abutilon sp., leaves were used to cover tamales in the piib during Ch’a chaak ceremonies.
Achiote. A possible achiote (Bixa orellana) seed, with a seed coat measuring 0.12 mm
thick and covered by a reddish-orange substance— likely the remains of pulp surrounding the
fruit— was recovered. Archaeologically, achiote has only been recovered from a few sites,
namely at Colha (Miksicek 1979), at Ceren where it was argued to have been used as a festival
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food as well as to make ceremonial paint (Brown and Gerstle 2002:100), and as wood charcoal
from Dos Pilas (Cavallaro 2013). It was also found at El Peru from a fire shrine context
(Chapter 3). Today, achiote is used as a tamale condiment during the Ch’a chaak rain ceremony
(Flores and Balam 1997), and it has been noted as an ingredient in food (Breedlove and Laughlin
1993; Neulinger et al. 2013; Salazar et al. 2012:289). Hull (2010) argues that sakha’, a ritual
maize drink, may have been processed using cacao, corn, and achiote. The berries, once dried,
can be crushed or ground, and especially used for their bright color (Schlesinger 2001). Other
ways to extract the dye are noted in colonial period sources, where Verapaz natives would cook
the seeds for hours to obtain the color (Caso Barrera and Aliphat 2006). However, both the
leaves and berries are used to make a medicinal tea, while the oil can be used to embalm the dead
(Reining et al. 1992). This plant grows in lowland areas, typically below 1000 m, in wet or dry
thickets (Lentz and Dickau 2005). Achiote has been documented as growing in Maya home
gardens (Caballero 1992) and, according to historical documents, trees of this species were
grown and protected in abandoned milpas (Caso Barrera and Aliphat 2006).
Mexican Prickly Poppy. Two Argemone mexicana seeds measuring 1.6 x 1.5 mm,
globular with an extended, short pointy base, were found in the chultun samples (Figure 4.13B).
This species has not been reported from archaeological contexts in the Maya region, however, it
was reported from further afield, from a storage room at Teotihuacan, Tlajinga 33 (room 89)
(Manzanilla 1996:238). Although it was reported that this possible storage room contained over
500 seeds (Storey and Widmer 1989:414), it remains unclear whether these were carbonized or
not. This plant is a cosmopolitan weed (Newsom and Wing 2004:86) and various parts of the
plants have been noted for their medicinal properties, including the use of the seeds and oil as
emetics and purgatives (Gaxiola Gonzalez 2001:60; MacVean 2009). Schultes et al. (2001) note
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that the leaves of this species are used as a replacement for marijuana due to its psychoactive
properties. It is unknown what part of the plant was used, but numerous sources suggest that this
plant had mind-altering properties. The Maya are believed to have numerous hallucinogenproducing sources, including plants, mushrooms, and Bufo toad (Dobkin de Rios 1974; Furst and
Coe 1977; Stross and Kerr 1990).
Acts of deliberate purging were important to the ancient Maya (Henderson 2008;
Houston et al. 2006), and for having visions (see Miller and Martin 2004:100). The use of
enemas is iconographically documented (Houston et al. 2006), with vomiting depicted following
enema use or heavy drinking (Henderson 2008). Although the possible contents of enemas have
been discussed in the literature (see Furst and Coe 1977; de Smet 1985), it remains unclear
exactly what mix of substances were used. Purging acts seemingly continue in modern times, as
noted by McGee (1990). Henderson (2008) notes that according to colonial sources, purging and
cleaning the body was an act that was seen as positive and medicinal.

Figure 4.13 A) Malvastrum sp. seed; B) Argemone mexicana seeds
Arecaceae Family. Evidence of palms comes in the form of one spine, measuring 6.5 x
0.27 mm, and ending with a rather rounded end. This closely resembles spines from the
Desmoncus palm (bayal), but could belong to a number of native palms that also produce spines.
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Similar spines have also been recovered from a ritual context at El Peru (Chapter 3), albeit in
greater quantities. This particular spine was longer and more complete than those recovered from
El Peru, as the longest spine there measured 2.7 mm long. However, the spine from La Corona
was wider, measuring 0.5 mm. Palms are extremely versatile plants, and can be consumed, used
medicinally, and used for construction (Lentz 1990; McKillop 1996). It is unclear why there is a
palm spine, and which part of the plant was used. Spines can be found on the trunk/stem of many
palms, and on the leaves and on spathes surrounding the inflorescences. The trunks could have
been burned to use as fuel, or to produce salt (McKillop 1996:280).
Unidentified Seeds. A total of eight unidentified seeds were recovered in the samples.
Although many retained their shape, the loss of the seed coat and other diagnostic features make
it difficult to identify these further.

4.6 Feasting Deposit 2: Structure 13R-7

Another feasting deposit, associated with an elite structure, was discovered in an adjacent
building in the core of the site. Structure 13R-7 measures approximately 12 x 6 m, and 2 m in
height, and was remodeled several times, with at least two major construction phases. The
second phase dates to the Late Classic period (A.D. 700-750) during the Ti K’aan phase, a time
when La Corona still had close ties with Calakmul (Perla 2013; Stuart et al. 2014). However, as
other lines of evidence suggest (see below), the deposit seems to either coincide with or postdate
this second phase of construction.
One piece of carbonized wood was sent for radiocarbon dating, and the highest
probability is that the wood dates to between A.D. 764 and 891; however, there are two ranges of
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dates, albeit with lower probabilities (Table 4.1). The ceramic data strongly supports the later
range of radiocarbon dates, as fine grays appear after A.D. 760 in the region (C. Parris, personal
communication 2014; Forné 2006:128-9). This context contained similar types and forms of
vessels when compared to the ceramics recovered in the chultun (Perla 2013), thus making these
events likely contemporaneous.
The flotation samples were collected from excavations on the southern façade of the
structure. Two units adjacent to one another were excavated in front of the southern wall of
Structure 7 (Figure 4.14). However, only one of these units, known as Deposit 2, produced
material deemed a midden by archaeologist Divina Perla (2013), and later confirmed by the
ceramic analysis. Flotation samples were collected from both units, however, only the area
deemed a midden contained larger quantities of identifiable plant remains. Results are presented
below of Deposit 2.

Figure 4.14 Inset shows location of Structure 7 with area excavated in gray circle (modified from
image by Marcello Canuto). Drawing of Excavations by Divina Perla (2013:246), modified with
labels by C. Cagnato). Dark gray box indicates location of Deposit 2.
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A total of 40 L were collected for flotation from the midden area considered a feasting
deposit. More than 630 sherds, obsidian, shell fragments, including some that were worked,
figurine fragments, and metate fragments were also collected (Perla 2013). No formal faunal
analyses were performed (Ponce 2013). The ceramics are detailed below.
In total, at least 65 vessels were recovered, and the serving-to-storage ratio (63:2)
strongly indicates the large quantity of serving vessels, thus supporting the idea that this deposit
was the result of a feasting event. Moreover, the high number of refits between two of the lots in
this unit suggest that these remains were rapidly deposited and are the result of one event (C.
Parris, personal communication 2014).
A total of 17 drinking vessels were recovered, which include three polychrome cylinders,
including a painted blue one with glyphs. Two of these cylinders have vertical walls and measure
8 and 11 cm in width, while the third has flaring walls. Additionally, 38 bowls were recovered,
of which 15 are believed to have been used for drinking and range in diameter from 10 to 27 cm.
The remaining 23 bowls are divided into four with flaring walls, six with outcurving sides, nine
with incurving bolstered rim basins, one tecomate, and three round-walled bowls. The smallest
bowls measure 10 cm, while the basins measure a maximum of 45 cm. Serving wares also
include 21 plates, which ranged from 19 to 37 cm in diameter. Two unslipped Tinaja Red storage
jars were recovered, measuring 21 and 30 cm in diameter. Finally, one ceramic drum fragment
(Figure 4.15) was also recovered (C. Parris, personal communication 2014; Baron 2013).
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Figure 4.15 Fragments of a drum fragment from Deposit 2.
Modified from a photo by Caroline Parris.
4.6.1 Macrobotanical Results
Plant remains from this deposit are presented in Table 4.2. The macrobotanical remains
include carbonized wood (1.34 g), and maize (0.06 g in total), both whole kernels, cupule forms,
as well as fragments thereof. Moreover, a total of 23 seeds were recovered, three of which
remain unidentified. The identified seeds and remains were separated in a similar manner as
those recovered in the chultun, namely into categories of crops, trees, grasses, and other
herbaceous plants. At least six plant families were represented in macrobotanical form.
Two whole kernels were recovered: the first measuring 4.0 x 2.5 mm, with an angle of 17
degrees (Figure 14.6A); the second measuring 6.0 x 5 mm, with an angle of 27 degrees. The
former kernel has the pericarp still visible, whereas the latter lacks a visible pericarp; overall it
was more degraded than the first and was likely subjected to more heat than the first. As
mentioned earlier, these kernels are similar to the ones recovered in the chultun, and therefore
similar conclusions can be made regarding whether they underwent nixtamalization. Again, the
sample number is low, and no substantial argument can be made. Three whole cupules were also
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recovered, the first measuring 4.5 x 1.5 mm, with a wing width of 0.5 mm and 61 degrees angle.
The second cupule measures 3.8 x 1.5 mm, with a wing width of 0.2 mm, and a 67 degrees
angle, and the third cupule is 5.4 x 2 mm, with a wing width of 0.5 mm and an angle of 63
degrees. Although, similarly to the chultun, there are few cupules and kernels represented, the
cupules indicate that the maize came from 10 to 12 rowed-maize, while the kernels suggest
somewhere between 12 and 22.
Two flower pods were also recovered. The first measures 1.5 x 1.4 mm, and seems to
have three petals and three sepals (or six petals) total (Figure 14.6B). This combination of flower
parts in multiples of three is much more common among monocot flowers, although not entirely
absent among dicot flowers (Bell and Bryan 2008:30). Inside, a short style is visible, and it is
broken as the stigma is missing. Although damaged, it would seem that based upon the position
of the petals in relation to the calyx, this flower has a superior ovary (hypogynous). The
presence of barely visible anthers (n=2) makes this flower bisexual. The second flower measures
2.8 x 1.42 mm, and although badly damaged, the probable location of the ovary can be seen, as
well as where the anthers and filaments would be located if this were a perfect flower. Although
hard to clearly identify, the calyx starts above the ovary, and therefore the flower is epigynous,
but it was not possible to determine the number of petals.
Three Fabaceae cotyledons were recovered from this context. The first measures 6.0 x 3.9
x 1.6 mm thick. This seed has a distinct bumpy seed coat and seems to have split horizontally.
One side is flatter than the other, although neither is extremely rounded, it resembles like the
cotyledon of a bean (Phaseolus sp.) that was carbonized after having dried. The other two
cotyledons have been placed in the Fabaceae category, as they are unlikely to belong to the
Phaseolus genus. The first measures 6.0 x 4.7 x 2.0 mm (Figure 14.6C) and was likely originally
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oval and rounded on the exterior. The inner part of the cotyledon retains a visible radicle. The
second possible Fabaceae family cotyledon measures 2.8 x 2.5 x 1.2 mm. This cotyledon is also
flat on one side, while being rounded on its exterior side. Although it is very similar in size to the
one recovered in the chultun, it is wider (more rounded) and unlikely to be from the same
species. As neither of the Fabaceae seeds has evidence of a pleurogram, it is unlikely that they
belong to the Mimosoideae sub-family. Although the species remains unclear, it is certain that
the two cotyledons from this deposit are not from the same species or individual, indicating that
at least two different species were present. As discussed above, the last described seed is on the
smaller side for a cultivated bean, but it could be a wild or immature specimen.
One Poaceae seed was recovered, measuring 1.35 x 0.77 x 0.40 mm thick (Figure 14.6D).
This grass seed has the embryo notch still visible, yet a dorsal furrow, palea and lemma are all
absent. This is probably a Digitaria seed, based on the indentations on the one side of the seed.
As discussed earlier, in terms of dimensions this seed falls between the other two recovered
inside the chultun.
One possible Najas sp. seed was found: it is elongated with a hilum at one end and a
smooth seed coat, measuring 1.5 x 0.5 x 0.4 mm (Figure 14.6E). Based on size and morphology,
this seed is a good candidate for the species N. guadalupensis var. guadalupensis. This plant
typically grows in freshwater rivers, lagoons and lakes (Lowden 1986). Although none have
been documented archaeobotanically in the Maya area, one similar seed was found in the fire
shrine at El Peru (Chapter 3).
A fragment that closely resembles the inner matrix or endosperm of a palm kernel was
recovered (Figure 14.6F). Linear striations, radiating from the center towards the seed coat, are
good indicators that this is likely a palm kernel fragment. Palms are extremely versatile, and can
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be used for food, construction materials, and as medicines (McKillop 1996). Palm kernel fruits
(e.g. A. mexicana, Bactris sp. Attalea sp.) were probably consumed fresh and the kernels used for
oil (Lentz 1990; McKillop 1996). Additionally palm wine could be produced using the sap of the
tree (Lentz 1990). Ethnohistorical sources document the use of the kernels of Acrocomia palms
being boiled to produce a hot drink by the Maya (Tozzer 1941:200). Moreover, the fruits were
roasted in “stew-holes”, with the fruit subsequently consumed and the kernels used to produce
food and drinks (Roys 1931:288).
Starchy remains were collected from this context. As they were from the chultun, most of
the starchy fragments remain unidentified, closely resembling the probable maize fragments
recovered from the chultun. Unidentified seeds were also recovered, including a seed that
measures 1.9 x 1.6 x 1.3 mm thick and is only partially carbonized. It is shaped like a half moon,
with a slight depression towards one end, and closely resembles seeds of Nymphaea. Based on
the size of the seed, it would fit with species in the subgenus Brachyceras with seeds that vary
between 1.8 and 2.2 mm in length, and 1.5 and 2.1 mm in width (Bonilla-Barbosa et al. 2000).
One possible species it could belong to is N. pulchella DC. The depiction of waterlilies has been
linked to rulership (see Lucero 1999a), as it appears on a variety of media in Maya iconography.
The link between waterlilies and hallucinogens has also been noted (Dobkin de Rios 1974;
Emboden 1981). Nymphaea pollen has been identified from Cerros (Crane 1996). The Nymphea
plant provides various sources of food, with buds, leaves, and rhizomes all edible either raw or
cooked, and seeds can be ground into flour (Allen et al. 2005:146).
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Figure 4.16 Select plant remains from feasting midden associated with Structure 13R-7. A)
Maize kernel; B) Flower; C) Fabaceae cotyledon; D) Poaceae seed; E) Najas sp. seed; and F)
Arecaceae kernel fragment
4.6.2 Starch Grain Results
Additional data was recovered from one metate fragment that was washed for starch
grains by the author. Metates, as already mentioned, are often re-used even when broken.
However, some eventually end up being discarded (Searcy 2011). The metate was found
fragmented and therefore the original size is unknown, but the fragment measures 20 x 20 cm,
and 9 cm high. The metate, when whole, probably had a closed or restricted grinding surface
(Searcy 2011; Simms 2014). The relatively shallow walls make this fragment very similar to
metates known as turtle-shell, and in order to be used, might have been propped on a wooden
support or simply placed on the ground (Simms 2014). According to Simms (2014:217), these
214

types of metates are less fine and easier to manufacture by a household, when compared to
metates with an open grinding surface.
Table 4.6 presents the starch grains recovered from this metate fragment, which came
from Unit 3 (Level 3, Lot 4). It presents only starch grains, as phytoliths were not systematically
counted or identified; instead only the phytoliths that were observed and identifiable by the
author are mentioned here, namely the Asteraceae phytoliths.

Table 4.6 Starch grains recovered from metate fragment recovered in feasting deposit of
Structure 13R-7
Common name
Binomial name
(Family)

Canna

Chili
pepper

Maize

Manioc

Sweet
potato

Unidentified Total

Zea mays
Canna sp. Capsicum sp.
Manihot sp.
cf. Ipomoea sp.
subsp. mays
(Cannaceae) (Solanaceae)
(Euphorbiaceae) (Convolvulaceae)
(Poaceae)

1

1(1)

4

4(1)

1

Observations
Raphides; Asteraceae plates
(phytolith); gelatinized
masses of starch; charcoal
particulates

12

25

Notes. Total numberof starch grains are shown. In parentheses are tentative identifications.

The metate fragment yielded a total of 25 starch grains, but only 13 could be identified,
representing at least five plant families. While this may seem like a low count, other grinding
stones and ceramic artifacts from the site have yielded starch grains in that range. Moreover, the
presence of numerous carbon particles made the visibility poor and restricted at times. Starch
grains of edible plants such as maize (Zea mays) manioc (Manihot sp.), chili pepper (Capsicum
sp.), Canna sp., and possibly sweet potato (Ipomoea batatas) were all recovered; all of which are
further discussed below. The presence of these plants, most of which are rarely recovered
macrobotanically, serve to enhance our understanding of past plant use.
Four maize starch grains were recovered. According to Piperno et al. (2000), maize starch
grains range between 4 and 24 microns, with a range of means between 8 and 16 microns, but
Pearsall et al. (2004) found archaeological maize to span 5.9 to 25.7 microns. The grains from
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the metate at La Corona averaged 25 x 23 microns. Moreover, the shape of the starch can help in
identifying whether hard or soft endosperm maize was ground. Hard endosperm varieties such as
flint and pop have more grains with compression facets. On the other hand, soft endosperm
maize tends to have rounder grains (Pearsall et al. 2004). While three grains were irregularly
shaped and the fourth was round, there are not enough grains to argue for what type(s) of maize
variety these represent.
One damaged starch grain of Canna was recovered, measuring 70 x 60 microns (Figure
4.17A,B). Canna produces starch-rich edible rhizomes (Abramiuk et al. 2011) and its leaves are
also used to wrap tamales, which are then placed in underground ovens (Angeles et al. 2013;
Salazar et al. 2012). Bronson (1966) mentioned that wild canna grows abundantly in Petén, and
even suggests that the ancient Maya might have eaten it. Archaeobotanical remains of Canna are
not common, but possible Canna phytoliths have been reported by Abramiuk et al. (2011).
Canna pollen has been identified at Tikal and may have grown in the bajos area (Lentz et al.
2014).
Manioc (n=5; Figure 4.17C, D) was also recovered, this being the first time that this crop
has been reported from archaeological sites in Petén. Domesticated manioc is composed of
compound granules with one to three basal facets. The hilum is usually open and centric, with
fissures that range from y-shaped to stellar, and measure between 5 and 20 microns (see Piperno
and Holst 1998). The grains from La Corona average 16 x 14 microns, with the largest
measuring 20 x 20 microns, and the smallest 13 x 11 microns. Manioc is an elusive crop to find
archaeobotanically due to multiple factors, which include preservation, pollination issues, and
the fact that it produces few diagnostic phytoliths (Isendahl 2011). Moreover, the probability of
finding carbonized tubers is relatively low (Piperno and Pearsall 1998:33). Although scholars
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tentatively proposed the presence of manioc in the Maya region (e.g. Hather and Hammond
1994; Morehart 2011), none were certain of the presence of manioc until root casts from Ceren
confirmed this (Lentz and Ramirez-Sosa 2002). Additional support was provided by the recovery
of starch grains recovered from grinding stones from Caye Coco, an Archaic period site in
Belize, (Rosenswig et al. 2014). Ethnohistorical sources mention manioc cultivation both in the
Lowlands and the Highlands of Guatemala (Pohl 1985:38; Reina and Hill 1980); sixteenth
century friars noted that in the Highlands manioc was a secondary food source (Reina and Hill
1980). Today, the Maya grow manioc in milpas and cavities in limestone (Fedick et al. 2008;
Nations and Nigh 1980), and often cook it in underground ovens (piibs) (Salazar et al. 2012).
Sweet potatoes also produce edible tubers, and one grain of this species was tentatively
identified after being cross-checked by Dr. Ruth Dickau (personal communication 2015). The
grain measures 25 by 22 microns, has multiple pressure facets with an open hilum, and displays
very faint lamellae (Figure 4.17E, F). These features are consistent with the morphology and size
of taxon Ipomoea batatas. According to Pipero and Holst (1998), the grains range between 4 and
34 microns, but Leonel (2007) found that the majority range between 12 and 20 microns. Sweet
potato has been rarely recovered; however it is recently reported from Tikal in tuber form (Lentz
et al. 2014), and as starch grains from Honduras (Morell-Hart et al. 2014). Pollen of sweet potato
(Ipomoea sp.) was also recovered from a site in Belize (Guderjan et al. 2010:226).
Two chili pepper starch grains were recovered, one measuring 30 x 25 microns (Figure
4.17 G, H) and a smaller one measuring 20 x 18 microns. Starch grains of domesticated chili
peppers have diagnostic features, as outlined by Perry et al. (2007). The grains that fit the
following criteria were placed in the Capsicum category: circular in outline, between 13 and 45
microns, and with a central depression when viewed in flat view (Figure 11H). When viewed
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from the side, they have a diagnostic linear figure that may or may not extend the entire length
(Perry et al. 2007). Chili peppers have been recovered and reported from various areas and
contexts across the Maya region, in both macro- and microbotanical form (Cliff and Crane 1989;
Lentz 1999; Morehart 2011; Rosenswig et al. 2014). The results from La Corona suggest that
chili peppers were as important in ancient times as they are to modern populations, who use chili
daily as a condiment on at least half the foods they consume (Wisdom 1940). Chilies could have
also been used to flavor atolli and other beverages (Lentz et al. 2014).
Twelve unidentified starch grains were also recovered; none of these had diagnostic
features and many were damaged with deep fissures, possibly the result of grinding and
pounding the plants. Additionally, large quantities of starch “blobs” were found, which exhibited
clear damage from heat or from mechanical damage. These elements suggest that the metate was
used extensively for processing diverse plant foods.
Additionally, opaque platelet phytoliths of Asteraceae were recovered (Figure 4.17I).
Simms (2014:279) found high quantities of these phytoliths from a site in Yucatan, and mentions
that while they could belong to food, they most likely represent the presence of weedy species
from fields and gardens. Asteraceae platelets are also reported from Belize, but the authors
suggest these could have been used medicinally (Abramiuk et al. 2011).
Masses of starch were also found, and these are likely the result of heat damage. The
abundance of damaged grains may explain the relatively low number of identifiable grains; in
fact, only four maize grains were recovered from this fragment. This could be due to sampling,
but would seem odd considering that this was likely one of the most commonly ground foods.
Metates and manos were used to grind other plants besides maize; this has been discussed in the
ethnographic literature (Dahlin and Ardren 2002; Rodriguez-Alegria 2012; Searcy 2011), and
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supported by archaeobotanical results (Simms 2014; see also Chapter 5). Ethnographic sources
also document that one household may have had more than one mano and metate, and each one
was used to grind a different product (Biskowski 1994). From the limited evidence at hand, it
would seem that this metate from La Corona was used to grind a variety of foods given the
presence of different plant species. Moreover, the starch blobs indicate that some of these plant
foods were cooked prior to grinding. Of course, a larger sample would be needed to ascertain if
using one metate to grind all the foods was the trend at La Corona.

Figure 4.17 Select starch grains and phytoliths recovered from metate in feasting deposit (#2),
Structure 13R-7. Starch grains shown under transmitted light (TL) and polarized light (PL).
A-B) Canna sp. starch, TL and PL; C-D) Manioc starch grain, TL and PL; E-F) Sweet potato
grains, TL and PL; G-H) Chili pepper grains, TL and side view; I: Asteraceae plaque (phytolith).
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4.7 Discussion

Commensal events where foods, drinks, and other goods were shared and displayed
almost certainty took place during the Late Classic period at La Corona. The remains of these
feasts, in particular the plant remains, can help us to understand the nature of the feasts as well as
the foods and drinks consumed during these events. Below I discuss in more detail the various
lines of data and what they can tell us about ancient feasting at La Corona.
Both feasting deposits yielded large quantities of ceramic vessels, supporting the idea that
the assemblages were created by the aggregation of people. Although the number of total vessels
differs considerably between the two, with Deposit 1 containing about ten times the number of
ceramics from Deposit 2, the types and forms are very similar for both. In fact, both deposits
contained ceramics for storing and serving food and beverages, and ceramic vessels of diverse
size categories were recovered, which suggests that different types of food were served, and that
some vessels were for serving food while others were used for personal consumption.
Additionally, both deposits contained a mix of elaborate ceramics such as polychromes, along
with less fancy wares. One main difference, however, between these deposits can be seen in that
the second deposit contained a large majority of serving vessels when compared to storage
vessels (31.5 to 1). The chultun, on the other hand, contained a closer ratio (3.5 to 1). In other
words, the assemblage associated with Structure 7 has almost 10 times the number of serving
vessels as storage vessels.
Archaeobotanical comparisons between these two deposits are facilitated by the fact that
the volume of soil floated was relatively similar between the two (43.5 vs. 40.0 L). Preservation
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of organic materials in the chultun, however, might be higher than for the feasting deposit
associated with Structure 7. Nevertheless, comparisons between the two are possible and fruitful.
The chultun contained large quantities of maize, both in comparison to the Structure 7
deposit, and when compared to other contexts across the region that have been excavated and
analyzed by the author. The presence of maize in both deposits is not surprising considering its
symbolic and dietary importance to the Maya. Both contexts contained whole and fragmentary
maize kernels, with the chultun containing more whole cupules than Deposit 2, as well as greater
amounts of kernel and cob fragments. In terms of size of the cobs and the kernels, the small
number of specimens recovered makes comparisons difficult, but overall, the cupules suggest
that the maize came from similar-sized cobs. The kernels, on the other hand, were distinct within
their contexts, specifically with regards to their shape, with some more rounded than the others.
Either different types of maize were used, or the way in which they were processed was
different. In either scenario, there is a suggestion that more than one variety of maize was used,
or more than one processing technique was used.
The chultun contained evidence of fruits such as nance and achiote. The ancient Maya
are believed to have practiced some form of arboriculture (Cliff and Crane 1989; Lentz 1999;
McKillop 1994) and colonial period sources note that the elites were in charge of maintaining
fruit-tree orchards (Tozzer 1941:64). Achiote in the colonial period was an important ingredient
that was often added to cacao beverages and was consumed by the elite (Caso Barrera and
Aliphat 2006). It is unclear whether these plants were exclusive to the elite at this point. As
previously mentioned, other sites have reported the recovery of nance, and with less frequency,
the recovery of achiote. The presence of these plants in the feasting deposit could indicate they
were special foods and/or potentially restricted.
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The chultun also contained other evidence of edible plants, such as amaranth, chenopods,
purslane, and fruits from different species in the tomato family. It is possible that these plant
remains are the result of seed rain, or incidental inclusions as a result of crop harvests. However,
another possibility is that edible greens or weedy plants were deliberately prepared. If so, this is
interesting as often it is thought that elite diets would consist of meats and other highly valued
foods. However, based upon excavations of other contexts at this site, seeds belonging to
cheno/am plants and greens such as purslane have never been recovered. While this could
indicate that they were not important in the diet of the ancient Maya (see Morell-Hart 2011), it
could indicate that these plants were in fact highly esteemed. Interestingly, Wisdom (1940) notes
that the Chorti consider wild edible greens such as wild amaranth and purslane, as the most
desired of “vegetables”. Archaeologically, a feasting context at the site of Guijarral contained
three Amaranthus sp. seeds (Goldstein and Hageman 2010), and a midden, possibly the remains
of a feast, contained the only evidence of amaranth or cheno/am seeds at the site (Dedrick 2014).
Finally, a cheno/am seed from Copan was also found in a special context (Lentz 1991).
Therefore it would seem these plants could have held an important value to the ancient Maya.
Greens in general are often overlooked and therefore understanding the meaning of such plants
requires changing the perception of such plants. These greens could have been important
additions to special meals, or they could have been foods typically consumed by commoners as
well as elites: additional data may help in assessing what the baseline diet of this region was, and
therefore make it possible to assess the role of these plants. Other plants that are typically not
recovered in archaeological samples are the Solanaceae seeds; in the chultun alone, at least three
different species in this family were identified. While these plants commonly grow in gardens
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today, what may be important is to consider that more than one species was recovered,
suggestive of diverse ingredients being used to create dishes.
Plants discussed immediately above can easily be understood as elements of cuisine, but
there are some plants in the chultun such as the Tradescantia, Malvastrum, and Ochroma that are
harder to place, especially as none of these were recovered in Deposit 2. This situation is
reflected at other sites, where some plant remains remained unexplained in the sense of what role
they played during a feast, if any at all (see Goldstein and Hageman 2010:434). If we argue that
feasts were events to maintain or reinforce status, it is possible that elements were used to
enhance the meal and in turn surprise the participants (along the same lines as Haute- Cuisine).
Perhaps at this event some plants, like the ones mentioned above, were used as substitutes for
more commonly used ingredients. A simple change could make the foods consumed “different”,
and therefore special in some way. At Guijarral in Belize, Malva sp. seeds were recovered, a
species that is close to Abutilon sp., and is known for its edible and medicinal uses today
(Goldstein and Hageman 2010).
The presence of some plants, such as the achiote and spiderworts, could also be tied to
another use or activity, possibly cosmetic. Achiote is used by the Lacandon Maya to paint their
bodies along with other tools used during rituals (McGee 1990, 2005), while Tradescantia
(spathacea) has been suggested as a possible cosmetic. Considering that the feasts often had
elements of dance and performance, it would not be surprising to find evidence of this in a
feasting deposit.
The second feasting deposit contained smaller quantities of plant remains than the
chultun as is the case with the ceramics. Some plants were unique to this deposit, possibly due to
the fact that their presence was recovered in the form of starch grains from the metate fragment.
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The starch grains have the advantage of highlighting plants that would otherwise be invisible in
the archaeological record. Although it cannot be concluded with certainty that foods such as
manioc, sweet potato or the other plants recovered were consumed during the feast, I argue that
at least one of these plants may have been prepared for consumption at that event, with the
metate thrown away after its final use. While manioc has been reported from other parts of the
Maya region (Lentz and Ramirez-Sosa 2002; Rosenswig et al. 2014; Simms 2014), this is the
first time it is reported from in northwestern Petén; therefore its presence is important and
supports the idea that manioc was grown and consumed by people at La Corona. Species that
were unique to the midden include Najas sp., which has not been previously reported
archaeologically.
Plants present in both contexts include the Fabaceae seeds, which likely belonged to
several species. Deposit 2 contained a large Phaseolus sp. seed, whereas the chultun contained a
possible wild or young bean. Both contexts contained additional Fabaceae family evidence,
however additional identification is not possible. Additionally, both contexts had evidence of
grass seeds and palm remains: the chultun contained a spine while deposit 2 contained an
endocarp fragment.
Interestingly, both contexts contained plants that have the potential to be used for their
mind-altering (hallucinogenic) properties, namely Argemone and Xanthium in the chultun, and a
possible waterlily seed in Deposit 2. However, it remains unclear how these plants were actually
used. Both contexts contained flowers, but reconstructing whether these were used for ritual
purposes or in the preparation of food remains unclear as identification to species has not been
possible. The morphological variability of these flowers indicates that a range of species was
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used. This is not surprising since modern cuisine and ethnographic records note the use of
various flowers in the preparation of both foods and drinks.
Even if we include the microbotanical data the chultun contained a larger number of plant
species and families, making it a relatively more diverse assemblage. Moreover, plant remains in
the chultun tend to comprise taxa not commonly reported in the archaeobotanical record.
Although other contexts at La Corona have been excavated and analyzed for plant remains, none
besides the ones presented here can be securely considered middens. In general, however, it
should be pointed out that the non-midden contexts typically lack the macrobotanical plant
remains recovered in the chultun or Deposit 2, with the exception of maize, Fabaceae, Poaceae,
and the Asteraceae seeds. Although preliminary, these results support the idea that activities
preceding the deposition of remains in the chultun and Deposit 2 are different from those of more
mundane activities. Few similar contexts exist, especially contexts that have had flotation
samples taken and analyzed.
Exceptions include research from sites in Belize, where Goldstein and Hageman (2010)
compare two Late Classic middens from Guirrajal, a rural site in southern Belize. One of these
middens is the result of a feasting event related to ancestor veneration, while the other was
related to a non-elite domestic context. The feasting deposit from Guijarral contained a range of
plants, some of which have already been previously discussed, including Amaranthus sp. and
Malva sp. Additional taxa only found in the feasting deposit include Zuelania sp., Psidium sp.,
and Attalea sp. Moreover, some “odd” taxa were recovered, such as Asclepias sp. (Goldstein and
Hageman 2010). Seeds of Potamogeton sp. were found exclusively in the midden, while maize,
nance, Oenothera sp., grass seeds (cf. Chusquea sp.), as well as unknown seeds from the
Fabaceae, Asteraceae, and Solanaceae families were recovered in both contexts.
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At Ceren, archaeologists identified a structure that was likely used for storing and
preparing communal meals such as feasts (Brown 2001). Plant remains recovered within this
structure include maize cobs, squash seeds, beans, and achiote, the latter used as food but also as
decorative paint. The capacities of the serving and food preparation vessels support that large
numbers of people could have been served, potentially the entire village. Moreover, it is likely
that this ritual was sponsored by one of the households to enhance its status.
At Aguateca, similarly to Ceren, a communal house where feasting activities might have
taken place has been identified. The plant remains recovered include zapote seeds, maize kernels,
avocado pits, nance seeds, as well as agave stems, chili pepper and fig seeds (Lentz et al.
2014:212). In addition, this structure contained numerous metates, two censers, and the largest
number of drums from the site (Inomata 2014:312). Although similar to Colonial period popol
naahs (Council Houses), “it is impossible to examine whether [this event] was sponsored by a
specific kin group or whether it was community-wide in nature” (Inomata 2014:312). Finally, an
early Formative (Preclassic) midden at K’axob was interpreted as possible feasting debris
(Dedrick 2014). Although the plant remains were not diverse, the opposite was found with
regards to the faunal composition. Plant remains most represented included maize and amaranth
seeds (cheno/am), which I highlighted earlier. Other plants include Poaceae and Malvaceae
seeds, and one copperleaf seed (Acalypha sp.). Dedrick notes that a lack of diversity with regards
to plants could be attributed to small sample size, or that the feast included greater focus on
fewer plants, even if the opposite was true for the animals. When we compare these plant
remains to those recovered from La Corona, there is generally little overlap. This could be due to
the preservation, the ecology of area, socio-economic status, or the specific values assigned by
these plants by the ancient Maya from different time periods across a large area. This supports
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the idea that these feasting events were special (different from daily events), and that the
ingredients used varied from place to place, and may have been symbolically different from
place to place.
While the two deposits from La Corona are similar on a number of levels, they clearly
differ from each other in the types of plants recovered and the number of people that likely
participated in these events. There is good evidence to suggest that the materials recovered from
inside the chultun are from a feast that gathered a greater part of the community. Although
Fridberg (2015), based on the faunal remains, argues that this feasting deposit was likely the
result of an elite gathering, I argue that this was a more inclusive feast, where the elite and lower
social strata came together to celebrate a special event (see also Baron and Parris 2013). This is
based on a number of points, detailed below.
First, the size and quantity of ceramics indicate that food was served in large quantities,
but more importantly, there were more than 130 drinking cups, which probably reflect the
number of people attending this event. This number does not even consider the perishable
materials used as drinking vessels. Moreover, the ceramics were a mix of utilitarian and fancier
ceramics such as polychromes; fancy polychromes often depict feasts, which scholars have
interpreted as diacritical events (see Houston et al. 2006) and are not always restricted to the
elite, at least in the Terminal Classic (LeCount 1999). Finally, the relatively low ratio of serving
to storage vessels might indicate foods or ingredients from different households were gathered to
prepare the feast, indicative of a larger scale event involving larger number of households and
participants. Another line of evidence is provided by the consideration of the faunal remains,
which I further detail below.
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Kozelsky (2005), analyzing material excavated by Ekholm (1979) at Lagartero, has
argued that a large inclusionary feasting event took place during the Terminal Classic. Her
arguments were based on the recovery of a large number of ceramics, some polychromes but
most were plain or slipped, a large quantity of serving vessels, figurines, and over 4000 faunal
remains. Ekholm (1990) proposed that this deposit may have been the result of an event similar
to that of the Aztec New Fire ceremony, or the Muluc year ceremony carried out in Yucatan, as
described by Landa (1978 [1566]) in the sixteenth century. Kozelsky (2005) however, argues
that based on the recovery of remains of dogs, deer, and rabbits, this event was likely related to
rituals involving the Moon Goddess, Ixchel, who was the goddess of weaving, women, and
water. Interestingly, Fridberg (2015) also noted that the faunal material and figurines inside the
chultun was associated with women.
Based on the presence of opossums, Fridberg (2015) suggested that this feast may have
marked a calendrical event. Opposums are associated with the Uayeb days (Pohl 1983:79) as
well as the outgoing year in the New Year section of the Dresden codex (Miller and Taube
1993:128). Interestingly, Fridberg (2015) also identified a large number of dogs with the chultun
at La Corona. Dogs were preferred sacrifices during the Muluc year ceremony (Hamblin 1984),
and Uayeb rites that preceded Muluc years included dog imagery (Pohl and Feldman 1982).
Although it is not possible to ascertain for certain whether the remains within the chultun are
associated with a feast celebrating either the Moon Goddess or Muluc/Uayeb rites, feasts in the
sixteenth century celebrating these events brought together a large number of people (see Pohl
and Feldman 1982). The presence of ritual paraphernalia such as drums, whistles, censers,
figurines, and possible mind-altering drugs, all point towards the fact that performance was a key
element at this event; a similar conclusion reached by Kozelsky (2005) based on the quantities
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and types of materials recovered from the Lagartero feasting deposit. Thus, when all this
evidence is combined, I argue that the remains inside the chultun are the result of a communitywide event, attended by elite and commoners alike.
It is clear that the foods prepared during this feast included large quantities of meat, as
evidenced by Fridberg’s (2015) analysis. The plant remains enhance our reconstruction of these
dishes and beverages. Polychrome vases show foods such as tamales, stews, and sauces in
feasting settings, and these data enhance our understanding of the ingredients used. Maize may
have been used to make tamales filled with beans, or deer and gamebird meat, or made into
drinks such as atole, or even fermented into an alcoholic beverage. The nightshades may have
been used to prepare sauces for the tamales, while purslane, amaranth, and chenopods could be
harvested for their seeds or for their leafy greens. As greens, they could have added flavor to
meat stews, tamales, and beans. The achiote may have colored some of the foods, while fruits
such as nance and siricote could have been consumed fresh or served as a fermented beverage.
Another question that arises concerns the place where the feast was prepared. Given the
hypothesis that this feast was the result of a communal effort with various people bring in foods,
it is possible that they were prepared in a communal structure or kitchen space not too far from
Structure 10. A similar scenario has been hypothesized for Aguateca and Ceren, where
communal structures seem to have been provisioned by nearby houses or households (Brown
2001; Inomata 2014:312). In more recent times, the Maya gather at various events during the
year at ceremonial or cofradia houses, and members bring large amounts of food to share
(Wisdom 1940). Thus, different households at La Corona may have provisioned the feast with
different plants and animals, either by cooking everything in one place, or by bringing foods that
were cooked in individual homes or kitchens. I argue that the former is more probable, as the
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presence of maize kernels and cob fragments indicates that entire cobs, and not just the loose
kernels, were brought to the place of food preparation. While Deposit 1 seems to have been the
result of a large commensal feast where all members of the community participated and provided
food, the fact that Structure 10 became more private and restricted at some point during the Late
Classic period, but was a place where a large communal feast was hosted, seems significant.
Public feasts are “powerful venues to create, reinforce, or modify history” (LeCount 2011:346),
and thus I would argue that although this was a communal event, it is likely that some
individuals in the community used this event to send messages to others in the community.
Finally, the placement of the remains of the feast inside the chultun appears significant, but may
have been simply convenient.
Deposit 2 on the other hand, based on the lower quantity of vessels recovered, seems to
have been a more private event attended by a smaller number of people, although similarly to the
feast resulting in the chultun deposit, perishable containers may have also been used to serve
foods, and therefore a larger number of people may have actually attended this event. The
smaller quantity of plant remains recovered from Deposit 2 could be related to the fact that fewer
people were present, or tied to recovery and preservation biases. Unlike Deposit 1, this deposit
may not contain all the remains of the feast, but only the serving dishes along with some foods
that were not consumed. While there is ample evidence that food and drinks were served, the
only macrobotanical evidence for foods comes from maize, beans, and palm fruit. The taxa
recovered on the metate in starch grain form might have been consumed at the feast, but it
remains unclear which ones may have been present prior to the feast. If foods such as manioc,
sweet potatoes, and Canna were in fact prepared and consumed during this feast, this provides a
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good argument against scholars that consider root crops as simply being famine or secondary
foods (e.g. Marcus 1982; Reina and Hill 1980).
As the remainder of the plants found in macrobotanical form are not typically considered
edible (e.g. flowers, waterlily and Najas sp. seeds), it is possible that they were burnt as
offerings. The few storage vessels include jars that may have held beverages, potentially
alcoholic in nature (i.e. pulque). Other ritual paraphernalia in this deposit include the figurines,
and music was likely played, as evidence from the drum fragment. Moreover, this deposit
contained a significant proportion of serving vessels when compared to the storage vessels (at
least when compared to the deposit in the chultun). This could be related to the fact that display
of food and drinks in fancy ceramics was key.

4.7.1 Feasting at La Corona: The Larger Picture
The feast that resulted in Deposit 1 was likely open to the community, with members
across social strata providing and consuming food and drinks. The inclusive nature of this event
indicates that strengthening relationships and bonds within the community may have been
necessary. If we look on a broader scale, the political arena was in turmoil, with Calakmul’s
power declining in the eighth century A.D. and with La Corona subsequently becoming allied to
Tikal. The discovery of the upside down hieroglyphic panels suggests that participants in this
event wanted to highlight and honor their past ties with Calakmul, or wanted to indicate some
disgruntlement towards Calakmul. If the feast took place around the same time, then it follows
that the community of La Corona wanted to remember the past and unify their community when
faced with political and social changes. Similar arguments have been made by LeCount (1999)
who noted that feasting and gift-giving increased in the Upper Belize Valley during the Terminal
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Classic in order to strengthen patron-client relationships during a time of political turmoil and
decentralization. A calendrical event may have also been celebrated.
Another possibility is that the feasts at La Corona were in fact related to termination
events. Stanton and Negron (2001:234) note that elite materials along with utilitarian wares
(unslipped cooking vessels), molcajetes, and metates used to prepare the meals are often
recovered. While both deposits at La Corona contained ceramic vessels used for cooking and
storing, only Deposit 2 contained metate fragments. This scenario would be plausible for Deposit
1 only if the event took place after the rule of Yajawte’ K’inich or another currently unknown
ruler (Ponce 2013). Placement of the hieroglyphic staircase (#2) and the feast would then have
been carried out to legitimate the royal lineage of La Corona and Calakmul. Deposit 2 could be
the result of a termination event where a feast was held before constructing a new phase to
Structure 7. However, without refining the dates of when the second phase was initialized and
when the feast was held, it is not possible to say more.
One final aspect to consider when comparing and contrasting these deposits regards their
timing. Like other forms of material culture, foodways do not remain stable over time (LeCount
2001; Fuller and Rowlands 2011; Goldstein 2003; Marcus 2004), making food an excellent
marker for broader changes. During the Classic period, the Maya Lowlands were a place of
variable political instability, associated with foreign conquests, wars, and changing alliances
(Martin and Grube 2007). Changes in the style of cacao-drinking vessels of the Maya elite are
contemporaneous with Teotihuacan contact and political change (Beliaev et al. 2010; Powis et al.
2002). Scherer et al. (2007) hypothesized that changes in the subsistence of the inhabitants of
Piedras Negras through time were due to sociopolitical stresses, visible in bioarchaeological data.
At La Corona, the two feasting deposits date to a transitional period, during or slightly after the
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time that the ties with Calakmul were waning or had recently waned. Feasting, however, was not
restricted to this time period, as earlier feasting deposits have been found. Therefore, feasting
continued to be important. However, since the political alliances shifted, it is possible the reasons
for the feasting also changed. The residents may have wanted to honor their ties with Calakmul,
or this event might have commemorated new ties with Tikal. It remains unclear, however, what
political supporter promoted or supported the feast. The current data from either deposit fail to
clearly indicate that foods consumed or vessels used changed when political alliance changed.
This could be the result of sampling, but also due to the short time between the fall of Calakmul
and the feasting events at La Corona.
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CHAPTER 5
TERMINAL CLASSIC MAYA PLANT USE AND PRELIMINARY
ENVIRONMENTAL RECONSTRUCTION AT LA CORONA

The Maya collapse is a topic that has been fervently discussed by scholars and has
resulted in a range of theories to explain its occurrence. The collapse occurred in the Terminal
Classic, a period that roughly encompasses A.D. 830-950 but varies depending on the site (Forné
2006:200; Rice et al. 2004:3). Recently, scholars have focused on the environment, and studies
conducted in the Maya region or further afield have been used to reconstruct past environments
and climate, in order to determine if this ancient culture was affected by severe climatic
conditions and/or extensive modification of the landscape (e.g. Curtis et al. 1996; Haug et al.
2001; Hodell et al. 2001; Peterson and Haug 2005; Rosenmeier et al. 2002). However, the ability
of such studies to address large-scale trends across a broad region has been questioned (Demarest
2001; Dunning et al. 2013).
In this chapter, I focus on the macro- and microbotanical data recovered from the ancient
Maya site of La Corona, located in northwestern Petén, Guatemala. Previous excavations have
determined the presence of people at La Corona during the Terminal Classic (Desailly-Chanson
2012; Ponce 2013:191). However, since the paleoenvironmental landscape around La Corona
during the Late and Terminal Classic has not yet been formally investigated, the data presented
in this chapter provide the first glimpse of the possible environments exploited by the ancient
Maya during this time period. Unlike pollen— a proxy used in environmental reconstructions—
botanical remains in the form of seeds, starch grains, and phytoliths recovered from La Corona
are not presumed to answer questions regarding large-scale land use and changes through time.
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Instead, they are used here as broad indicators of local ecological conditions: the types of foods
available and the subsistence strategies used by the local populations during the Terminal
Classic. This period is known to have been one of change and transformation, although the
degree varies from place to place. Moreover, the plant remains from the Terminal Classic are
compared to those obtained from earlier, Late Classic (A.D. 600-900) occupation, thus gaining a
very local perspective on how people reacted to the collapse at La Corona. The evidence
recovered through flotation, starch, and phytolith analysis suggests that the inhabitants of La
Corona during the ninth century A.D., and potentially beyond, consumed or utilized similar
plants to those present during the preceding period, and continued to practice similar foodproducing strategies. Although conclusions derived from these plant remains must be taken
cautiously as they only reveal local conditions and events, the evidence is nonetheless indicative
of daily life at La Corona during the Terminal Classic period, providing important data for
comparison with other parts of the Maya Lowlands, and suggesting how the populations adapted
to larger changes in the political, economic, and social spheres.

5.1 Late to Terminal Classic “Collapse”

One important question that archaeologists working in the Maya region have sought to
answer is what caused the collapse of the civilization during the Late to Terminal Classic period.
A collapse at the end of the Late Preclassic period has been reported (Hansen et al. 2002, see also
Aimers 2007), but here I focus on the Terminal Classic, a period that has been equated with the
end of “the cultural practices that characterized the Classic pinnacle of Maya civilization” (Rice
et al. 2004:3). Others argue that while the transition from the Late to Terminal Classic brought
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profound transformation and periods of change, it was not a collapse (Demarest et al. 2004;
Lucero 1999b; Zralka and Hermes 2012). Terminologies used to define this event are numerous
(e.g. Farriss 1984; Rice and Rice 2004; Ringle et al. 2004). It has become clear that populations
did not experience this change in the same manner; rather it seems to have played out differently
across the Lowlands both in timing and degree of the “collapse” (Aimers 2007; Chase and Chase
2004; Lucero 1999b, 2007; Sabloff 2007).
This period is visible archaeologically through a decline in the erection of stelae, an end
to dedicating stone monuments, the end of divine kinship, changes in funerary patterns, the
breakdown of political organization, changes in ceramic styles, and abandonment of some Maya
centers (Ebert et al. 2014; Rice et al. 2004; Sabloff and Willey 1967; Valdes and Fahsen 2004;
Tourtellot and Gonzalez 2004). However, the Maya region was not uniformly “abandoned”, as
Terminal Classic occupation is reported by numerous scholars (Chase and Chase 2004; Fialko
2005; Laporte 2004; Sabloff 1975; Zralka and Hermes 2012). The abandonment was sometimes
sudden, while at other times it was more dragged out, including in the southern and central
Elevated Interior Region, Copan, and the Petén Lakes region (Dunning et al. 2012; Rice and Rice
2004; Webster et al. 2004). People continued to live in the Puuc, although drought was also
occurring (Dunning et al. 2012; Simms et al. 2012), as well as in other parts of the Yucatan
peninsula, for example at Chichen Itza (Dahlin 2002). However, sites in these regions were also
eventually abandoned (e.g., Aimers 2007). Western Petén, according to Demarest (2004)
“collapsed”, except for some enclaves that continued into the Terminal Classic.
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5.1.1 Causes for the Ancient Maya Collapse
Numerous causes have been proposed for the collapse of the ancient Maya in the
Terminal Classic. Hypotheses include climate (e.g. Beach et al. 2009; Rosenmeier et al. 2002;
Webster et al. 2007), warfare (see Demarest 1996, 1997; Webster 2000), disease (Wilkinson
1995), and failure of the elite in one way or another (Demarest et al. 2004; Lucero 2006; Pyburn
1996). Others have proposed that the downfall of the Classic period Maya was due to foreign
invasions; or a combination of foreign invasions and warfare in already environmentally fragile
areas that would have increased stress on natural resources (Cowgill 1964; Inomata 1997;
Sabloff and Willey 1967; Webster 1993, 2002). It is unclear whether population decline in some
areas was due to death or to migration (Johnson 2003), but some favor migration, whatever the
cause, as a cause of population decline (Aimers 2007:350).
For a long time, in particular during the 1980s, environmental collapse was favored as the
explanation, where the ancient Maya farmers, through shortened fallows, intensive deforestation,
and subsequent erosion, combined with an increase in population numbers, led to the collapse of
the civilization (Abrams and Rue 1988; Cooke 1931; Culbert 1988; Sanders 1972; Tourtellot et
al. 1996; Webster et al. 2000; see also Johnston 2003). However, others have argued that the
ancient Maya managed their environment successfully (Beach et al. 2006; Demarest 2004;
Emery and Thornton 2008; Ford 2008; Ford and Nigh 2015; Lentz et al. 2012, 2015a; McNeil
2012; McNeil et al. 2010; Robinson and McKillop 2013). Not unlike the landscapes of the
Amazon and North America (Balée 1989; Denevan 1992; Myers and Doolittle 2014; Roosevelt
1989) the ancient Maya profoundly changed their environment. Changes to their natural
environment were both intentional and unintentional (Dunning et al. 1999) and such

237

modifications are still visible in the modern composition of the forest (Campbell et al. 2006;
Ross 2008).
Early paleoenvironmental studies led scholars to argue that human activity was solely
responsible for changes in vegetation across the Maya Lowlands (e.g. Deevey et al. 1979;
Vaughan et al. 1985). Recent paleoenvironmental data seem to support an increase in
deforestation during the Late Classic due to population increase (Beach et al. 2008; Dunning et
al. 2012; Lentz and Hockaday 2009). Dunning and colleagues (1997, 1999) however, note that
although deforestation was occurring, the primary forest was being managed. Similar
management of forests around Tikal has been demonstrated (Lentz and Hockaday 2009;
Thompson et al. 2015). Interestingly, some studies indicate that the Maya Lowlands were
reforested during or after the Terminal Classic (Leyden 2002; McNeil et al. 2010), although not
synchronously across the region (Brenner et al. 2002; Islebe et al. 1996). Soil erosion as a result
of deforestation has been cited as a problem (e.g. Ricketson and Ricketson 1937; Rosenmeier et
al. 2002; Wahl et al. 2007), but others disagree (Scarborough et al. 2012). Interestingly, some
scholars argue that erosion actually decreased during the Late Classic period (Anselmetti et al.
2007; McNeil 2012), possibly due to factors such as changes in agricultural practices.
Cyclical episodes of droughts in the Maya Lowlands are also reported (Douglas et al.
2015; Ferrand et al. 2012; Haug et al. 2003; Hodell et al. 2001; Luzzader-Beach et al. 2012), and
cited as a major factor in the collapse of the ancient Maya (Culbert 1977; Gill 2000; Lucero
2006; Sanders 1973; Webster 2002). Lake core studies from Yucatan reflect climatic changes
during the Late Preclassic and the Late Classic (Curtis et al. 1996; Hodell et al. 1995). More
recent speleothem studies from sites in Yucatan and Belize indicate numerous episodes of
drought from the Preclassic to the Late Classic period (Kennett et al. 2012; Medina-Elizade et al.
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2010; Webster et al. 2007). Further afield, cores from the Cariaco Basin in South America have
also been correlated to events in the Maya region (Haug et al. 2003; Peterson and Haug 2005).
Interestingly, episodes of drought were not restricted to Precolumbian times, as Bishop Landa
wrote about droughts and plagues in the colonial period (Tozzer 1941:214).
The applicability of some studies has been questioned. As noted by Dunning et al.
(2013), they record localized events and dating is problematic (see also Aimers 2007; Demarest
2001). Thus “we should not extrapolate a drought at Calakmul to sites in other watersheds within
the Maya Lowlands” (Braswell et al. 2004:187). Moreover, the impact of such droughts is not
well understood. According to Dunning and Beach (2010), these droughts were not necessarily
“megadroughts”, but instead may have been short-term droughts that increased in frequency.
Moreover, colonial accounts of the impacts of drought might have been misunderstood, with the
ability of the prehispanic Maya to adapt to droughts at this time being lower due to colonial
administration rules. Based on these and other concerns, arguments supporting the proposition
that drought was the sole cause of collapse seem to no longer hold (e.g. Aimers and Iannone
2014).
In this same vein, scholars have questioned paleoenvironmental data based on pollen
analyses, as studies may not take into account important aspects of pollination syndromes, for
example wind vs. insect pollination (Ford 2008; Ford and Nigh 2013; Rice 1996). The only way
to understand the pollen record is to understand the way in which the Maya practice agriculture,
in other words, how the milpa cycle works (Ford 2008; Ford et al. 2012). Based on modern
milpas and pollination syndrome studies, which indicate that a large majority of milpa weeds are
biotically pollinated, Ford et al. (2012:285) argue, “there are no means by which direct data can
identify the variety of plants of the milpa or the forest”. This argument is echoed by Rice (1996),
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who notes that pollen cannot assess whether full-fallow or permanent strands of forest were
present based on the pollen only. Moreover, we must be careful about interpreting these changes,
as similarly to pollen, cultural disturbance can appear similar to changes brought about by
climate (Vaughan et al. 1985). Finally, pollen often cannot be identified to the species level
(Lentz et al. 2012).
A reduction in available resources to feed and sustain a growing population has been seen
as a cause for the collapse as well. Storey (1999:178) concluded that ancient Maya populations in
the Late to Terminal Classic at Copan were “experiencing generalized nutritional stress”.
However, in various other parts of the Maya Lowlands, no evidence of increased malnutrition or
famine exists during the eighth and ninth centuries (Danforth 1999; Massey and Steele 1997;
Scherer et al. 2007; Wright 2006; Wright and White 1996), leading Demarest (2004:107) to
argue that the collapse was not the direct result of changes in the environment, neither caused by
droughts nor driven by people.
Increasingly, scholars mention that the “collapse” was due to a complex combination of
events and variables depending on the region (e.g. Aimers 2007; Chase and Chase 2004;
Dunning et al. 2012; Masson 2012), although some recognized this earlier (e.g. Adams 1973). In
light of the varied way in which different populations reacted to the ecological, political, and
social changes taking place during the Late to Terminal Classic, looking at local processes will
shed more light on this event. The “collapse” was not a process that affected the Maya lowlands
in the same manner, and our understanding or resolution at a small scale requires more work.
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5.2 Food-producing Systems of the Ancient Maya

For the most part, scholars believed that the Maya were an anomaly, developing in a resourcepoor tropical setting, often close to bajos, yet sustaining a complex society based upon swidden
agriculture (Adams et al. 1981; Sanders 1962; see also Dunning and Beach 2000). In light of
what was known about environmental limitations of tropical forests, such as infertile soils
(Meggers 1954), it is argued that the ancient Maya practiced long-fallow swidden agriculture
(Hester 1954; Morley 1946; Sabloff and Willey 1967), which led to their eventual collapse
(Cook 1921; Morley 1956; Sanders 1962, 1972, 1973; Wiseman 1985). Swidden or extensive
agricultural systems were for a long time synonymous with the ancient Maya, who were believed
to survive on a diet of mainly maize, beans, and squash. Assumptions about swidden agriculture
as the prevalent Maya mode of cultivation became ingrained in scholarship as early as the
colonial period (McAnany 1995), but Wilken (1971) for example questioned whether practices
observed in the sixteenth century and more recently can be extrapolated for Maya ancestors.
Moreover, population number estimates were greatly skewed following the Spanish Conquest
(Drucker and Fox 1982), and many Maya were relocated and forced to live in nucleated
settlements (Atran 1993; Sanders 1962). Other factors have also played a role in how people
have understood these systems, for example, in how drawings in codices and frescoes have been
interpreted (see Villacorta and Villacorta 1930; Turner 1978). Such narratives were strongly
biased by stereotypes of modern agricultural systems. Reina and Hill (1980) discuss
ethnohistorical information dating to the colonial period, as gathered from accounts or
Relaciones written by Dominican friars who recorded accounts of traditional Maya lifestyles
before the Spanish had relocated them. Such Relaciones seemingly indicate that maize fields
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provided the bulk of the food, although Reina and Hill (1980:78) note that historical accounts are
devoid of any field measurements or information regarding the composition of the people that
worked these fields.
Although some early scholars theorized that denser populations inhabited the Maya Lowlands
(see Cooke 1931; Gann 1929; Maler 1911; Ricketson and Ricketson 1937; Spinden 1928), the
traditional view of the ancient Maya suggested low populations, and in turn, an uncentralized
social structure (Chase and Chase 1998a). Moreover, it implied small, temporary communities,
and “it was this inherent dispersion and potential mobility that was thought to be incompatible
with large and dense populations” (Rice and Culbert 1990:9). As stated by Sanders (1962:287),
“large urban communities cannot be maintained effectively with this type of subsistence base”.
As more archaeological research was carried out, a paradigm shift occurred during the late
1960s, with scholars supporting the idea that the Maya Lowlands supported larger population
numbers in both urban and rural settings (Andrews 1965; Bullard 1960; Culbert 1988; Folan et
al. 1983; Haviland 1970; Puleston 1974; Turner 1976, 1978; 1989; Willey et al. 1965). Culbert
and Rice (1990: 26) even described the Maya lowlands region “among the most densely
populated regions of the preindustrial world”. Population density estimates for various parts of
the Maya Lowlands have varied greatly in time, ranging from 30 to over 700 persons per sq. km,
depending on whether the calculations were made for the urban centers or the hinterlands (Chase
and Chase 1996; Cowgill 1962; Culbert 1988; Folan et al. 1995; Haviland 1970; Sanders 1962,
1963). Based on these revised numbers, scholars came to question whether or not milpa
agriculture was productive enough to support a large civilization such as the Maya. Following
Esther Boserup’s (1965) theory, it was thus argued that the ancient Maya had to intensify their
agricultural production in order to meet the demands of growing population. In order to intensify
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food production, the long-fallow system was not tenable; instead they had to carry out shortfallow systems, and invest in modifying their landscape through canals, terraces, and raised and
drained fields (Johnson 2003; Lentz et al. 2015b).
Not all early scholars were convinced that the ancient Maya relied solely on extensive
cultivation techniques, arguing for other methods or techniques (e.g. Lundell 1933; Palerm and
Wolf 1957; Ricketson and Ricketson 1937; Thompson 1931:228-229). This was clearly stated by
Palerm and Wolf (1960:28-9), “we can find no valid reasons for the assumption that slash-andburn agriculture was the only or even the major technique employed.” Wilken (1971) made the
excellent point that there was no reason why the Maya had to rely on only one kind of farming
system considering that other civilizations in the New World practiced several forms of intensive
agriculture. These include wetland fields in South America and complex chinampas in Central
Mexico (e.g. Coe 1964; Parsons and Bowen 1966). A decade earlier, Palerm and Wolf (1957)
had already posited that geometric patterns identified at various Lowland sites were in fact the
relics of wetland agriculture. Although these discoveries had an impact on research in the Maya
area (Beach et al. 2009), views on Maya agriculture changed dramatically only after
archaeological evidence in the form of drained fields was discovered in the 1970s (Puleston
1977; Siemens and Puleston 1972; Turner 1974).
Ecological conditions of tropical forests were also misunderstood (e.g. Fedick 1996). The
Maya Lowlands were previously thought be a homogenous ecological area, but this was not the
case (Turner and Harrison 1978; Sanders 1977; Wisemen 1978). Recently, scientists and scholars
have argued against the idea that tropical soils are inherently nutrient-poor (see Fedick 1996;
Johnson 2003:142-3; Sanchez and Logan 1992). In fact, many parts of the lowlands have
mollisols (Fedick 1996; Ford and Fedick 1990), which “can be considered as one of the world’s
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most agriculturally important and naturally productive soils” (Fedick 1996:341). However, the
uplands do have a problem in that the soils are vulnerable to erosion (Dunning et al. 1999).
Research in the Maya Lowlands also showed that intentional modification of the natural
landscape was extensive— but not uniform— and included large-scale terrace systems (Chase
and Chase 1990; Dunning et al. 1998; Healy et al. 1983; Rice 1993; Robin et al. 2012;
Scarborough et al. 1995; Turner 1974, 1979, 1983), small-scale terraces (Dunning and Beach
1994), wetland systems consisting of raised- and drained-fields (Adams et al. 1981; Pohl 1990;
Siemens and Puleston 1972; Turner and Harrison 1983), and ditched fields (Guderjan 2007). As
Wyatt (2012) notes, some scholars argue that terraces were constructed in the Late Classic in
response to an increase in population and were controlled and exploited by elites. For Wyatt
however, excavations of terraces at the site of Chan in Belize suggest these were built starting in
the Middle Preclassic. Thus, these were not necessarily built in response to population increases
nor were early farmers under elite control. Interestingly, terraces did not necessarily increase
productivity, but instead prevented decreases, and these large-scale modifications are not found
where expected, i.e. near large centers, but instead were located in rural areas with smaller
population numbers (Fedick 1996; Johnson 2003:139; Pohl et al. 1996). The control of water on
a large scale has also been documented (Scarborough et al. 2012).
The extent of raised fields has been debated, especially with regards to when they were
used and how they were constructed (Fedick 2003). For example, some argue that they were
built in the Preclassic and later abandoned (e.g. Pohl and Bloom 1996); while others argue that
they were continuously used into the Late Classic (Turner and Harrison 1983). Recent data
indicate that raised fields and canals are both earlier and existed longer, into the Terminal Classic
period (Beach et al. 2015b). Archaeological investigations have resulted in scholars suggesting
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that wetland farming was not perennial; however, seasonal farming in wetlands was possible
(Lucero 1999b). Lucero (1999b) also notes that there are debates on whether bajos (low-lying,
seasonal swamps) were in fact used by the ancient Maya for seasonal wetland agriculture. Some
scholars have argued that these areas are too clayey, although evidence suggests that bajos were
in fact used for farming (Culbert et al. 1997; Kunen 2004; Lentz et al. 2014a, 2015). Considering
that wetlands and swamps make up about 40 percent of the southern Maya lowlands (Fedick
2003; Lucero 1999:219), it is important to consider these areas as potential farming zones. While
neither the pollen nor the macrobotanical evidence was enough to clarify which plants were
grown on raised fields (Miksicek 1983), the macrobotanical remains recovered include maize,
siricote, hogplum, and avocado. Pollen belonging to Nymphaea, cotton, and Amaranthus sp. was
also recovered by Wiseman (1983). Wiseman (1983) notes that based on ethnohistorical data,
fifteen crops could be grown on raised fields, including manioc (Manihot esculenta), jicama,
sweet potato, chili pepper, achiote, and maize. Cowgill (1971) has argued that the soils in Petén
were not good for the growth of tubers, especially manioc, thus explaining the use of raised
fields (Netting 1977:322). Raised fields are noted as requiring a serious investment, both to build
and to maintain (Wiseman 1983:117). By the end of the 1970’s and into the 1980’s, scholars
recognized that a range of land modifications was possible, allowing for different types of
agricultural intensification, namely “uplands for mixed-crop farming, hillsides for terrace
farming, and wetlands for raised-and drained-field cultivation”(Fedick 1996:2).
Additional data obtained through ethnographic and ethnohistorical studies of Maya peoples
indicate that modification of the landscape includes managed forests (Alcorn 1981, 1984; Atran
1993; Nations and Nigh 1980; Toledo et al. 2008), orchard-gardens or pet kots (Folan et al. 1979;
Gomez-Pompa 1987; Turner and Miksicek 1984), and homegardens or kitchen gardens (Killion
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1992, Netting 1977; Wilken 1971). Moreover, the natural landscape is used to enhance food
production by taking advantage of cavities including large limestone sinkholes (cenotes) and
rellojadas (Farris 1984:180; Fedick et al. 2008; Guderjan 2007; Hester 1954; Kepecs and
Boucher 1996; Tozzer 1941). Based on studies of historic and ethnohistoric materials, the Maya
targeted and engineered diverse environmental zones in the pursuit of food production and
resource enhancement (Levi 1996).
Scholars working in Mesoamerica have differentiated between infields, outfields, and
homegardens. These systems of food production are also documented elsewhere on the North
American continent (see Myers and Doolittle 2015). In the Maya Lowlands, outfields are located
at varying distances from the home (Ford and Nigh 2015; McAnany 2013; Redfield and Rojas
1971). For those that were located too far away from the home, a second base was established.
Outfields are noted as being managed less intensively than infields (Ford and Nigh 2015). Infield
milpas situated closer to the home were “continuously or nearly continuously cultivated” (Stark
and Ossa 2007:389). Homegardens, also known as houselots, kitchen gardens, or simply gardens
in the literature, are close to the home and are intensively managed, with economic, medicinal,
and ornamental plants grown (Alcorn 1984; Killion 1990; Lundell 1937; Neulinger et al. 2013;
Peters 2000; Stark and Ossa 2007). Although scholars have separated the use and location of
homegardens and infields (e.g. Killion 1990), others suggest that gardening “should be
considered one strategy in a larger suite of intensive, intra-settlement subsistence strategies that,
taken together, we can call infield agriculture” (Fisher 2014:197). Homegardens in Petén and in
the general Maya region were noted by several early scholars (Lundell 1938; Wisdom 1940).
Infields and outfields have been reported archaeologically, including at Tamarindito, Tikal, and
Calakmul (Dunning and Beach 2010). In terms of composition, fields are noted as being used
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more for planting staples, whereas gardens are typically more diverse in their composition (Stark
and Ossa 2007). It is important to note that ethnographic studies have led to the belief that
homegardens of the twentieth century did not contribute large amounts of food to a household
(e.g. Redfield and Villa Rojas 1934:38). Guderjan (2007:65) states that the “impact of the overall
agricultural productivity of Blue Creek would be in the range of one percent”. Others have
argued for the opposite. Kitchen gardens can provide substantial resources (Fisher 2014; Netting
1977), including maize that was found to provide up to one third of the food required for a
modern family (Sanders and Killion 1992:18). Archaeological studies support the existence of
homes with adjacent plots, with land being extensively farmed, for example at Sayil in the Puuc
region (Dunning and Beach 2010), Ceren (Lentz and Sosa-Ramirez 2002), and Blue Creek
(Guderjan 2007).
Orchards or areas with economic trees that were planted or encouraged are reported for the
modern Maya (Kintz 1990; Miksicek 1983:103; Wisdom 1940). Colonial chroniclers describe
orchards located near settlements (Fisher 2014; Turner and Miksicek 1984), with important trees
belonging to the elite or prominent lineages (McAnany 1995), in particular cacao trees (CasoBarrera and Aliphat 2006). Folan et al. (1979) have also argued that lords and priests at the site
of Coba had access and control to the majority of the fruit trees. Managed forests “represent the
endpoint of the successional process on a site” (Peters 2000:211) and are easy to overlook, as
they are less visible than other forms of plant management (Alcorn 1983). However, extensive
investigations indicate that the current landscape is partly, if not completely, the result of active
management carried out by the ancient Maya (Ford and Nigh 2015; Lentz and Hockaday 2009;
Thompson et al. 2015).
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Wilk (1985:47) correctly cautions, “against speaking of Maya agriculture, ancient or modern,
as a monolithic entity that can be characterized by a single set of crops, techniques, or cycles”; a
sentiment echoed by other scholars (e.g. McKillop 1994). Thus, we should see the milpa or
swidden as only one part of a larger cycle (Ford and Nigh 2015), and one way in which food
could be produced in the past. At La Corona, there is currently no evidence for the use of
terraces, canals, or other modifications corresponding to those observed in other parts of the
Maya region. However, this does not mean that a range of food-production strategies was absent.
Below I describe in more detail the various stages of the milpa, because it is one of the strategies
that are best documented today among Maya and other indigenous communities of Mexico and
Central America. How the various stages of the milpa are currently maintained, and what plants
are planted, tolerated or encouraged, may contribute to the reconstruction of past landscapes. Of
course, this by no means implies that in the past Maya people were all managing their land in the
same manner as in the present.

5.2.1 Swidden in the Maya Region
Swidden agriculture, also known as slash-and-burn, is a means of producing food where
forests are burned down to provide nutrients to the soil, which is considered poor in tropical
areas (Sanchez and Logan 1992; but see Fedick 1996:339; Johnson 2003). Nutrients required for
agriculture are found in the vegetation, and thus by slashing and burning, the nutrients are moved
into the soil (Johnson 2003). In Petén, this type of agriculture is currently the most common
subsistence practice (Fernandez et al. 2005; Nigh 2008). Modern conservationists do not view
swidden favorably, as they consider it a destructive form of farming (see Fox et al. 2000; Nigh
and Diemont 2013).
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Recently, scholars have pushed for viewing forms of agricultural and management strategies
as more nuanced. While swidden is typically understood as the cause of deforestation, it should
be understood as an “undetermined number of agricultural systems” (Conklin 1954:1). When
swidden is carefully carried out, it does not have to equate with destruction of an environmental
system, but rather can provide many benefits, including soil enrichment, wildlife support, and
production of useful resources (Peters 2000). Thus, the availability of labor and skill can in
certain cases lead to the creation of more fertile areas during the milpa cycle (Nigh 2008, Nigh
and Diemont 2013). As noted by Fox et al. (2000:521) shifting cultivation shouldn’t be equated
with simply using fire to burn down large tracts of land for cow pasture or development. The
literature is ripe with evidence from around the world that supports the use of swidden (e.g.
Balée 1994; Conklin 1954; Carneiro 1961; Harris 1972).
Milpa derives from a Nahuatl word and is a combination of the words millipan, milli (to
cultivate) and pan (place) (Ford et al. 2012). The Maya milpa “entails a rotation of annual crops
with a series of managed and enriched intermediate stages of short-term perennial shrubs and
trees, culminating in the re-establishment of mature closed forest on the once-cultivated parcels
of land” (Nigh and Diemont 2013:46). Scholars have proposed that the ancient Maya, like some
traditional Maya today, practiced and managed “high-performance milpa”, a term used by
Wilken (1971), and also known as the “traditional milpa” (e.g. Nigh 2008) or as “intensive
milpa” (Wiseman 1978:84). As noted by Wiseman (1978:84), intensive milpas can be considered
as “intensive forms of cultivation, not to be confused with long-fallow slash-and-burn systems”.
These cultivation systems include short or few fallows, high labor investment, and are highly
productive (Sheets and Woodward 2002). Short fallow systems are also reported from sites such
as Tikal and Ceren (Lentz et al. 2014b; Sheets and Woodward 2002). To make these systems
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more sustainable, intercropping was likely practiced as it is done today (Flores and Balam 1997;
Ford 2008; Ford and Nigh 2015), and is also reported from ethnohistorical records (Caso Barrera
and Aliphat 2006; Pohl 1985:39).
This complex subsistence strategy, carried out by some modern-day Maya groups, requires
more skill and labor, but also enriches the soil and the vegetation. This is achieved through
careful use of fire (Nigh and Diemont 2013; cf. Lundell 1934). Studies on swidden agriculture
have noted that burning the forest has positive effects, namely it releases nutrients into the soil,
reduces pests, and counters problems associated with leaching (Faust 1998, Nigh and Diemont
2013; but see Johnson 2003:143). Ethnohistorical accounts describe how the Maya cultivated
milpas, with the firing of a field being a “delicate operation” (Reina and Hill 1980:76). During
the slashing and burning of the forest, select trees considered useful are spared (Alcorn 1984;
Cowgill 1961; Emerson 1953; Lundell 1937). Milpas today consist of poly-agricultural systems
with diverse species being grown, often including species common to various indigenous groups
in Mexico and Central America (Cowgill 1961; Ford and Nigh 2015; Nations and Nigh 1980;
Netting 1977; Toledo et al. 2003).
Cycles of swidden as observed in modern societies vary in length and in details (see Nations
and Nigh 1980, for Maya population analogues). The conventional model that many proponents
of tropical ecology have supported is that farmers could not cultivate a field for more than two
years in a row, as the soil loses fertility and there is a decrease in crop yields. This is supported
by studies of some modern Maya farmers, which have noted the decrease in crop yield within
two to three years of cultivation (e.g. Alcorn 1984; Atran 1993; Cowgill 1961; Emerson 1953;
Lucero 1999b; Lundell 1937; Redfield and Villa Rojas 1934:24; Wilk 1985:50). This is not
restricted to the modern Maya, as indicated by sixteenth century Relaciones, which relate that the
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land could be used for only two years to successfully grow maize (Reina and Hill 1980). Other
sources, however, suggest that historic period milpa farmers could use the field for more than 20
years (Pohl 1985:40). Although this time frame is relatively long, it is closer to what scholars
have documented for other modern Maya farmers such as the Lacandon, Yucatec, Tsotsil,
Tztezal, and Kekchi, who cultivate their fields between two and five years (Casagrande 2004;
Diemont and Martin 2009; Diemont et al. 2011; Ford and Nigh 2009; Lentz 2000; Nations and
Nigh 1980; Wilk 1985). Subsequently, weeds become a more important problem the longer a
field is cultivated, as weeds thrive in “nutrient-poor environments” (Johnson 2003:132; see also
Emerson 1953).
Johnson (2003) strongly argues against the idea that a decrease in soil fertility is due to the
leaching of nutrients, but rather tha this is due to the increase in weeds, which will absorb the
majority of the nutrients in the soil after the second year of cultivation. As noted by Emerson
(1953:58), ”one might reasonably question how such weeds as amaranths in a second-year milpa
could grow to a height of 2-3 meters with a spread of branches nearly equal to their height if the
soil were nearing exhaustion”. Thus, intensive weeding and mulching would be necessary to
keep the field fertile beyond two years, as decomposing vegetation on the surface will be more
important in providing nutrients to the soil than ash (Johnson 2003). The effects of weeding on
crop output were widely studied by Steggerda (1941), who demonstrated that longer use of a
field could be successfully achieved through weeding.
Weeding techniques among modern Maya populations are well documented (Cowgill 1961:
22-24; Ewell and Merrill-Sands 1987; Nations and Nigh 1980, see Johnson 2003; Wisdom
1940). The modern or non-traditional method involves only weeding the field a few times in a
season, allowing the weeds to go to seed (Emerson 1953). The more traditional method consists
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of removing the entire plant including the roots as soon as it sprouts, thus preventing the weeds
from going to seed and lessening the chances of regrowth (Wisdom 1940). The latter allows for
longer use of the field, a practice noticed among the Lacandon Maya (Nations and Nigh 1980;
Nigh and Diemont 2011). Of course, this traditional method is also more labor-intensive
(Johnson 2003). Bringing soils and ash from domestic fires to areas of cultivation has been noted
as a way to fertilize terraces and other cultivation areas (Hansen et al. 2002; Wilken 1987).
Archaeologically, the presence of wood ash on terraces, as reported by Wyatt (2008), supports
the idea that past farmers were using similar strategies to increase soil fertility.
During periods of fallow, the land is not “useless”, nor is it abandoned (Kintz 1990; Ford and
Nigh 2009; Nations and Nigh 1980; Pyne 1998), as plants that grow during this time include
weedy herbaceous species and pioneer shrubs, which make these places “excellent sites for
gathering wild foods and medicinal plants and hunting game” (Lentz 2000:96); a theme which
resonates with other parts of the world (Balée 1994, 2013). Modern Maya groups have different
terms for every stage in the milpa cycle. One such group, the Lacandon, is one of the few groups
that continues to perform traditional farming and hunting (Baer and Merrifield 1971; Nations and
Nigh 1980), thus the value of observing their techniques and methods. The Lacandon have first
and second bush fallow stages (robir and jurup), followed by two secondary forest stages
(Diemont et al. 2011). The Yucatec Maya will rest the land after using it for milpa for about
three years, known as yerba. Two years later, useful plants are planted to help the forest
regenerate (Diemont et al. 2011), leading to the creation of a secondary forest (10-25 years).
Diemont et al. (2011) also studied a community of Yucatec and Tsotsil Maya, and found that
they had three fallow stages, namely the arbusto (5-10 year), the acahual (10-25 year), and the
mature forest, selva (25 years). Different groups have varying fallow times, for example, the
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Yucatec Maya interviewed by Kintz (1990) considered 50 years to be an ideal number, but
population pressure with limited land did not allow this.
Scholars have noted that transplanting useful plants into fallow fields may also occur
(Diemont et al. 2011). Moreover, trees are noted as being planted purposefully in these fallow
areas in order to restore the natural ecology. For example, the Lacandon Maya actively manage
certain plants that have been quantifiably shown to increase the fertility of the soil, namely by
planting balsa [Ochroma pyramidale](Diemont et al. 2006, 2009). The Yucatec Maya mention
using Pimenta dioica (allspice) to restore their fallow fields (Diemont et al. 2011). Other groups
were also found to use diverse native species to enhance the restoration of their forest (Diemont
et al. 2011). Among these Maya groups, mature or primary forest is attained between 20 to 30
years after the forest was first cut down and cultivated (Nigh 2008; Diemont and Martin 2009;
Diemont et al. 2011). The Spaniards who encountered the Itza Maya in Central Petén in the
sixteenth and seventeenth centuries also documented this type of system; the latter had small
plots of milpa, and planted or encouraged species in their abandoned milpas (acahuales) (CasoBarrera and Aliphat 2006). It should be noted that the milpa, although crucial to the Maya, “must
be seen merely as a pivotal element in a highly complex natural resource multiple-use strategy,
displayed over the long run” (Barrera-Basols and Toledo 2005:22). Thus, the milpa is, and
probably was, only one piece in a “multi-strategy land-use continuum” (Barrera-Basols and
Toledo 2005).
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5.3 La Corona and Structure 13R-10

La Corona, as previously described in detail in Chapter 4, is an archaeological site located in
northwestern Petén, Guatemala, that consists of a core and surrounding household groups
encircled by several permanent lagoons, known locally as sibales, thus allowing for year-round
occupation at the site (Barrientos and Canuto 2014). One large square artificial aguada was
constructed to the south of the Main Palace, while another one is located closer to the ritual
center of the site, known as Coronitas (Canuto et al. 2012). It is unclear when the site of La
Corona was abandoned; however, there is evidence for occupation during the Terminal Classic
(Desailly-Chanson 2012; Ponce 2013). The focus of this chapter is on Structure 13R-10, located
in the Coronitas area of the site, where occupation after A.D. 830 is now well documented
(Ponce 2014:143).

5.3.1 Structure 13R-10
During the final occupation, this structure, also known as Structure 10, was used for a
variety of domestic activities relating to the storage of food and the preparing of artifacts (Ponce
2013). The three separate rooms and a small storage space on top of Structure 10 could have
been used by different families or household groups, but could also have been used by the same
group (Figure 5.1).
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Figure 5.1 Structure 13R-10: Plan view of rooms, storage area, and plaza structures.
Modified from image provided by Jocelyne Ponce.
There is still uncertainty to who was occupying this part of the site, as the events that
occurred between A.D. 791 and 830 remain uncertain. However, Ponce (2013) proposes three
hypotheses regarding the identity of the Terminal Classic inhabitants of this structure. One
possibility is that the occupants of the small structures on the plaza were elite and used the rooms
on Structure 10 as activity areas, secondly that they were descendants of the elite who that once
lived on this part of the site, and the third is that people from peripheral areas had moved into
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spaces that had were formerly elite or ritually important. This pattern of farmers and lower-class
people moving into city centers to occupy places abandoned by elite is well documented across
the Maya area during the Terminal Classic, including at Uaxactun (Valdes and Fahsen
2004:148); Dos Pilas (Martin and Grube 2008:66-67); Copan (Manahan 2004), and sites in the
Petexbatun (Emery et al. 2000:546). At Tikal, Lentz et al. (2014a) argue that severely affected by
the drought, people who didn’t abandon the site lived near the remaining water holes with little
access to water or food. Possible occupation during the Postclassic is also documented at El Peru
(Eppich and Rich 2012; Navarro-Farr et al. 2008), and at El Zotz, a site located between El Peru
and Tikal. There, people were likely able to survive due to oversized water reservoirs and
smaller population numbers (Beach et al. 2015a). Moreover, populations moving into the city
center of La Corona could have gained access to gardens or orchards abandoned by the (royal)
elite, or have gained access to fields owned by them (see Guderjan 2007).
During the Terminal Classic there is a breakdown in both quality and quantity of typical
Late Classic fine wares produced in Petén, including polychromes and dichromes (Forsyth
2005). However, domestic wares continued to be produced with minor changes. Strong
similarities between the Terminal Classic fine wares in Petén and those from the Usumacinta
region, located to the south and southwest of La Corona, lead Forsyth (2005) to suggest that local
ceramics were clearly inspired by those of their neighbors in the Usumacinta region. Although
Forsyth (2005:18) states that “it is tempting to perhaps see this as a consequence of the
breakdown of Late Classic society in the Petén” he also cautions that it won’t be possible to
address this question properly until more archaeological investigations are carried out in the
Lower Usumacinta region where these ceramics were manufactured. Regardless, people at La
Corona were not completely isolated from the larger Maya world during the Terminal Classic.
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The presence of diverse materials considered prestige goods, including polychrome ceramics,
marine shells, and greenstone, in occupation areas of Structure 10, support this. Of course, as
noted by Ponce (2013) the small quantity of materials recovered suggests the production was
likely small-scale, in part due to the adaptation to the events occurring in the ninth century A.D.
Moreover, it is unclear whether the materials recovered from the Terminal Occupation are in fact
materials obtained during this time period, or are materials re-used by squatters occupying this
structure.
Radiocarbon dates obtained from wood charcoal collected from Room 2 span the period
A.D. 773-989 (95.4%; Table 5.1), and together with the Tepeu 3 ceramics, support occupation at
La Corona after A.D. 830; however the exact date or range of occupation remains unclear.
Nearly 2,900 sherds were recovered from this later occupation on Structure 10. Over 90 percent
of the vessels from the three rooms and storage area were classified as used for storage and food
preparation; most were jars (Ponce 2013:130). Additional materials include figurines, lithics
(including grinding stones), and faunal bones. Jocelyne Ponce collected flotation samples during
excavations of these rooms. Three grinding stone fragments, known as manos and metates, were
recovered and washed from this area. The first, a metate fragment (12 x 11 x 7 cm) from Room 3
is missing all its edges (Figure 5.2A). The second fragment, a mano (9 cm wide x 4.5 cm thick)
from Room 2, only has one extremity (Figure 5.2B). The third is a mano fragment (7.5 cm wide
x 4.5 cm thick; Figure 5.2C) that is also missing one extremity, which was recovered from the
storage area. During excavations of the top layer of the abandoned structure, one additional
metate fragment was also recovered and tested (Figure 5.2D). This fragment is rather small, and
represents the corner of a metate.
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Table 5.1 Radiocarbon dates obtained from wood charcoal from Terminal Classic
contexts at La Corona.
Table&1:&Radiocarbon&Dates&Obtained&from&Wood&Charcoal&from&Terminal&Classic&contexts&at&La&Corona
Context

Lab*#*

Radiocarbon*Age *13*C

Calibrated*Radiocarbon*Age**

Structure*13R910
Room&2
Feasting&Deposit

OS=107405
OS=107402

1140&±&45
1250&±&30

773=989&[p=.945]
676=870&[p=.945]

=26.52
=26.37

*&OS&is&the&code&for&Woods&Hole&Oceanographic&Institute
**&cal&A.D.,&95%&probability

Two small residential structures were also identified and recovered during excavations on
the southern plaza and to the east of Structure 10. Both structures were built re-using some of the
walls of Structure 10. Ponce (2013) notes that based on the similarity of materials recovered
between the occupants of the structures on the plaza and those inside Structure 10, they could
have belonged to the same group. The eastern structure is located between structures 10 and 12,
while the southern structure is located only 1.20 m to the east of the first step of the Hieroglyphic
Staircase 2. More than 1,000 sherds were recovered from excavations of these two structures.
The presence of Fine Orange from excavations of the rooms on top of Structure 10, and on these
smaller residences confirms the late date of occupation to after A.D. 830. Besides Fine Orange,
which in Maya Lowland contexts is one of the best markers to indicate the Terminal Classic
period (Zralka and Hermes 2012), other ceramics were recovered from these structures in the
plaza, including Altar Naranja, Camaron Inciso, Tinaja Red, Encanto Estriado, and Chaquiste
Impreso (Ponce 2013:126). These types have been used at other sites to indicate Terminal
Classic ceramics (e.g. Fialko 2005; Rice et al. 2004; Zralka and Hermes 2012). Additional
materials from the eastern structure include one mano fragment, measuring 6 cm wide x 5 cm
thick (Figure 5.2E), that was washed for microbotanical analysis.
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Figure 5.2 Grinding stone fragments selected for starch grain analysis; shown here after washing.
A) Metate from Room 3; B) Mano from Room 2; C) Mano from Storage area;
D) Metate from surface of abandoned building; E) Mano from Eastern structure on plaza.
In addition, a large midden, known as the Primary Deposit, was discovered and excavated
by Fernandez (2011; Figure 5.3). This deposit was found along the northern portion of Structure
10 and is argued as being the trash of the people that inhabited Structure 10 and/or the smaller
residences on the plaza during the Terminal Classic period (Ponce 2013). Large quantities of
ceramics, over 700 animal bones, lithics, figurines, and ocarinas were recovered. The presence of
Fine Orange ceramics indicates that this particular deposit also dates to the Terminal Classic
(Fernandez 2011; Ponce 2013). Moreover, one Cubeta Incised grater bowl was also recovered
that measured 20 cm wide (C. Parris, personal communication 2014; see also Sabloff 1975).
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Grater bowls, also known as molcajetes, are also typical of Terminal Classic assemblages in the
Maya Lowlands (Fry 2003).
Radiocarbon dates support the ceramic chronology, with the wood charcoal dating to
1250 ± 30 B.P., resulting in a range of calibrated dates between A.D. 676 and 870 (95.4%; Table
5.1). To investigate the contents of some ceramic vessels, sherds from this deposit were selected
for microbotanical analysis. The number of sherds available for this analysis was limited as most
sherds from this deposit had been previously washed. Fortunately, a small quantity of sherds was
left unwashed and the most suitable ones were chosen for starch grain analysis. A total of two
sherds were tested for microbotanical remains, described further below.

Figure 5.3 Terminal Classic Midden deposit behind Structure 13R-10. (Fernandez 2011:301).
For starch grain analysis, two sherds belonging to two types of jars were chosen in order
to investigate what liquids were possibly being prepared or stored in such vessels. Body sherds
were selected as these come into more contact with the contents of the vessel and the probability
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of recovering microbotanical remains should be higher than if rims were tested. The first sherd
comes from an Encanto Striated jar (Figure 5.4A); these tend to be unslipped with striations that
start at the base of the neck and cover most of vessel’s body. The jars also have outcurved necks,
exterior folded rims, and flat bases (Sabloff 1975:155). Jars vary between 20 and 32 cm in
diameter but have an average width of 24 cm. The second sherd is from a Tinaja Red jar (Figure
5.4B). These typically have vertical or outcurved necks and red slips on the exterior. Size-wise,
the jars range from 10.7 to 22 cm, with an average width of 13.1 cm. The bases can be either flat
or incurved (Sabloff 1975:158). These jar types are reported from both Late Classic and
Terminal Classic contexts at various sites (Laporte 2004; Sabloff 1975). Sabloff (1975:160)
argues that differences in mouth width of these two jars may be related to different uses. Hendon
(1991), however, notes that jars were likely used for storage purposes, in particular, for holding
fermented beverages (Reents-Budet 1994).

Figure 5.4 Ceramic sherds analyzed for starch grains, and typical shapes of vessels (photos by C.
Cagnato, drawings from Sabloff 1975). A) Encanto Striated jar sherd, exterior and interior views;
B) Tinaja Red jar sherd, exterior and interior views.
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5.4 Archaeobotanical Results

Detailed results of the micro- and macrobotanical analyses are presented below.
Summaries of the microbotanical and macrobotanical data from Structure 10 are presented in
Table 5.2 and Table 5.3 respectively. Table 5.4 reports on all the plant remains recovered at La
Corona thus far, along with the types of environments or landscapes in which those plants grow
in the Maya region, and across Mesoamerica in general.

Table 5.2 Starch grains recovered from grinding stone fragments and ceramic sherds
from Terminal Classic contexts associated with Structure 13R-10 at La Corona
Location

Artifact

Canna

Chili
Pepper

Canna sp. Capsicum sp.
(Cannaceae) (Solanaceae)

Maize

Zea mays
subsp. mays
(Poaceae)

Manioc

Arrowroot

Manihot
Maranta sp.
esculenta Crantz
(Marantaceae)
(Euphorbiaceae)

Jicama

Sweet Potato

cf. Pachyrhizus
sp. (Fabaceae)

cf. Ipomoea
batatas (L.) Lam.
(Convolvulaceae)

Unidentified
Unidentified
Tuber

Observations and other
Submicrobotanical remains identified
total
but not counted in totals

Primary Deposit
(Midden)

Encanto
Striated Jar
Sherd

1

4 (1)

6

1 (1)*

1

0

0

2

15*

32

Damaged starch grains visible, some the
result of milling

Primary Deposit
(Midden)

Tinaja Red
Jar Sherd

0

2

36

0

0

0

2

0

9*

49

Damaged starch grains visible, some the
result of heat

Storage Area

Mano
Fragment

0

15**

8(1)*

0

0

0

0

0

9*

33

Asteraceae opaque perforated platelets
(phytoliths)

Room 2

Mano
Fragment

0

2

3 (1)

9(2)

0

1

0

0

3

21

Damaged starch grains visible, some the
result of pounding and heat

Room 3

Metate
Fragment

0

1

0

4

0

0

4

0

2

11

Starch damaged from heat; Asteraceae
opaque perforated platelets (phytoliths);
calcium oxalate crystals (raphides)

Eastern Structure
on Plaza

Mano
Fragment

0

2 (1)*

21 (3)

10(3)*

0

1(1)

0

2*

16*

60

Starch damaged from heat; Asteraceae
opaque perforated platelets (phytoliths)

Surface of
Structure 10

Metate
Fragment

0

9

1

23

0

1

0

0

9*

43

Starch damaged from heat; calcium oxalate
crystals (styloids); Asteraceae opaque
perforated platelets (phytoliths)

Sub-total

1

37

80

53

1

4

6

4

63
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Notes.
Numbers in round brackets represent starch grains that are tentatively identified to that taxon
* Damaged starch grains observed in sample, either due to mechanical stress or heat (see Babot 2003)
** Cluster of starch grains observed (only counted those that were clearly visible)
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Table 5.3 Seeds and other plant remains recovered from Terminal Classic contexts from
Structure 10 at La Corona.

Number of Samples
Volume floated (L)
Carbonized wood weight (g)
Maize total weight (g)
FIELD CROPS

TREE CROPS

FAMILY
Poaceae
Poaceae
Poaceae

COMMON NAME
Maize kernel fragments
Maize cupule fragments
Maize cob fragments

BINOMIAL NAME/AUTHORITY
Zea mays subsp. mays
Zea mays subsp. mays
Zea mays subsp. mays

Arecaceae
Arecaceae
Caricaceae
Malphingiaceae
Sapotaceae

Corozo/cohune
Palm endocarp fragments
Papaya
Nance
Zapote
Unidentified
Total seeds^
Seed fragments

Attalea sp.
Carica papaya L.
Byrsonima sp.
Pouteria sp.

OTHER PLANT REMAINS Arecaceae
Spines
cf. Desmoncus sp.
Poaceae?
Radicle
Unidentified
Pedicel/fruit base
Unidentified
Prickle/thorn
Unidentified
Unidentified starchy fragments
* SNE
** Uncarbonized seed
^ Total seed number does not include maize or other plant remains
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Room 1

Room 2

Room 3

Total

2
20
0.02
0

2
20
0.92
0.45

3
25
0.24
0.01

7
65
1.18
0.39

0
0
0

64
3
15

0
0
1

64
3
16

0
0
1**
0
0
0
1
2

0
2*
0
1
1*
2
6
3

3*
2*
0
0
0
1
6
9

3
4
1
1
1
3
13
14

0
0
0
0
1

1
1
1
0
3

0
0
0
1
12

1
1
1
1
16

Table 5.4 Plant remains recovered at La Corona, and associated environments where taxa are
found growing (wild, cultivated, encouraged, etc.).

Period Recovered/Type of botanical
remains*

Family

Binomial name/authority

Common Name

Late Classic

Terminal Classic
(post A.D. 830)

Contexts
Recovered at La
Corona**

Amaranthaceae
Amaranthaceae

Amaranthus sp.
Chenopodium sp.

Amaranth
Goosefoot

m
m

-

2
2

Anacardiaceae
Arecaceae

Spondias sp.
Acrocomia sp.

Hogplum
Coyol

m
m

-

7
3

Arecaceae
Arecaceae
Asteraceae
Asteraceae
Asteraceae
Bixaceae

Desmoncus sp. (cf. orthacanthus)
Attalea sp.
Type A (cf. Eupatorium sp.)
Type B (cf. Spilanthes sp.)
cf. Xanthium sp.
cf. Bixa sp.

Bayal
Cohune/corozo
Thoroughwort
n/a
Cocklebur
Achiote

m
m
m
m
m

m
m
-

2,6
6
1,2
2
2
2

Boraginaceae

Cordia sp.

Siricote

m

-

2

Cannaceae
Caricaceae
Commelinaceae
Convolvulaceae
Euphorbiaceae
Fabaceae
Fabaceae
Fabaceae
Malphingiaceae
Malvaceae

Canna
Papaya
Spiderwort
Sweet potato
Manioc
Jicama
Senna
Common bean
Nance
False mallow

sm
m
sm
sm
sm
m
m
m
m

sc
m
sc/sm
sm
sm
m
-

2,5
6
2
6
1,6
6
3
1,2
6,7
2

Malvaceae
Marantaceae
Marantaceae
Myrtaceae
Najadaceae
Nymphaceae
Onagraceae

Canna sp.
Carica papaya L.
Tradescantia sp.
cf. Ipomoea batatas (L.) Lam.
Manihot sp.
cf. Pachyrhizus sp.
cf. Senna sp.
Phaseolus sp.
Byrsonima sp.
Malvastrum sp.
Ochroma pyramidale (Cav. Ex
Lam.) Urb.
Calathea sp.
cf. Maranta sp.
cf. Pimenta dioica (L.) Merr.
Najas sp.
cf. Nymphaea sp.
Oenothera sp.

m
sm
sm
sm
m
m
m

sc
-

2
1
1,5
1
1
1
7

Papavaraceae
Poaceae
Poaceae
Portulacaceae
Potamogetonaceae
Sapotaceae
Solanaceae
Solanaceae
Solanaceae
Solanaceae

Argemone mexicana L.
Zea mays subsp. mays
Panicoid-type grass
Portulaca sp.
Potamogeton sp.
Pouteria sp.
Solanum sp.
Capsicum sp.
Solanum americanum Mill.
Physalis sp.

Balsa
Lleren
Arrowroot
Allspice
Water nymph
Waterlily
Evening Primrose
Mexican Prickly
Poppy
Maize
Grass
Purslane
Pondweed
Zapote
Nightshade
Chili pepper
American nightshade
Groundcherry

m
m/sm/sc
m
m
m
m
m
m
m
m

m/sm/sc
m
sm/sc
-

4
1-4; 6-7
1,2
2
3
3,6,7
2
1,6
2
2

Notes.
Table only considers taxa that have been identified to genus from Late Classic contexts at La Corona.
*Type of botanical remain and artifact: m=macrobotanical; sm= starch-grains on metate/mano; sc=starch on ceramics;
c= calcium oxalate crystals; p= phytoliths
**Contexts recovered: 1-Feasting Deposit (Structure 13R-7); 2- Feasting Chultun; 3- Chultun Caballito; 4- Chultun El Jobillo;
5- Primary Deposit; 6- Terminal Classic Structure 10; 7- Residential Midden
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Table 5.4 (cont.) Plant remains recovered at La Corona, and associated environments where taxa
are found growing (wild, cultivated, encouraged, etc.).
Environment (man-made or natural) in which species has been
reported***

Binomial name/authority

Amaranthus sp.
Chenopodium sp.
Spondias sp.
Acrocomia sp.
Desmoncus sp. (cf.
orthacanthus)
Attalea sp.
Type A (cf. Eupatorium sp.)
Type B (cf. Spilanthes sp.)
cf. Xanthium sp.
cf. Bixa sp.

Milpa

Orchard

x
x

Cordia sp.
x
x
x
x
x
x

Argemone mexicana L.
Zea mays subsp. mays
Panicoid-type grass
Portulaca sp.
Potamogeton sp.
Pouteria sp.
Solanum sp.
Capsicum sp.
Solanum americanum Mill.
Physalis sp.

x
x
x
x

1,4,5,8,17
2,4,6,7,10
x
x

x

5,7,9,10,11
6,9

x
x

x
x

x
x

6,10
5-7,10
7,11
13,14
4
2,6,18

x
x

x

x
x

x

x

x
x

x
x

11,16
x
x

x

x
x
x

x
x

x

x

x
x

x
x

x
x

x

x
x
x

x

x

x

x

x

x
x

x
x

x
x
x
x
x
x

References^

x
x

x

Canna sp.
Carica papaya L.
Tradescantia sp.
cf. Ipomoea batatas (L.) Lam.
Manihot sp.
cf. Pachyrhizus sp.
cf. Senna sp.
Phaseolus sp.
Byrsonima sp.
Malvastrum sp.
Ochroma pyramidale (Cav. Ex
Lam.) Urb.
Calathea sp.
cf. Maranta sp.
cf. Pimenta dioica (L.) Merr.
Najas sp.
cf. Nymphaea sp.
Oenothera sp.

Other

x
x
x

x
x
x
x

Primary
Fallow/ Secondary
Forest/Mature
Acahual
Forest
(> 30 years)

x

2,3,5,6,9
2,6,7,10,14
4,6,10
2,6,9,10
2,3,6,7
6,7,10,18
6,8
7
3,6,7,9,10,14
4,13
11
6,10,14
6; 18
7-10,16,19
10
10
4
10
7,9
7
4-6,12,13
10
2,6-10
5,7
2,3,6,7
3,4,6,7,12
4,6,7,10

Notes

Various species considered
Various species considered
S. purpurea typically cultivated/tended;
S. mombinmore common in forest

Species considered: C. dodecandra; C.
stellinefera; C. collococa
C. glauca lives in wet areas only; C.
indica found in all other environments

O. pubescens noted by Vibrans 1998
A. mexicana not mentioned in literature;
other species mentioned by Vibrans 1998

***Types of environment: terminology and timespans vary depeding on Maya group; these are averages obtained from literature
(see e.g. Casagrande 2004; Diemont and Martin 2009; Diemont et al. 2011; Ford and Nigh 2009; Nigh 2008)
Milpa: Not all plants in this category are crops; some are weedy and/or encouraged
Fallow/acahual: Approximately 4-10 years after milpa
Secondary Forest: Approximately 10-20 years after milpa
^References: 1- Alcorn 1981; 2-Nations and Nigh 1980; 3- Neulinger et al. 2013; 4- Vibrans 1998; 5- Kellman and Adams 1970; 6- Atran et al. 2004;
7- Ford and Nigh 2009; 8- Lentz et al. 2012; 9- Lentz et al. 2014a; 10- Lundell 1937; 11- Nigh 2008;
12- Chacon and Gliessman 1982; 13- Vyera-Odilon and Vibrans 2001; 14- Lentz and Dickau 2005;
15- Ford et al. 2012; 16- Miksicek et al. 1991; 17- Fedick et al. 2008; 18-De Clerck and Negreros-Castillo 2000; 19- Caso-Barrera and Aliphat 2006
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5.4.1 Microbotanical Results
Starch Grains. All the grinding stones and sherds selected for analysis contained starch
grains. Chili pepper (Capsicum sp.) starch grains were the most ubiquitous; however, the species
with the most grains is maize (Zea mays, n=80), followed by manioc (n=53). Grains that were
infrequently reported include those of canna, arrowroot, jicama, sweet potato, and other
unidentified tubers. Numerous starch grains remain unidentified, mainly due to their poor state of
preservation, possibly as a result of mechanical damage. Other remains include opaque platelet
phytoliths of Asteraceae and unidentified calcium oxalate crystals such as raphides and styloids,
all of which are discussed further below.
Chili pepper starch grains were found on all artifacts. A large majority of these grains
(n=15) came from the mano recovered in the storage room (Figure 1c), found as a large cluster of
grains (see Figure 4). Although most grains were intact, some were clearly damaged, with
fissures around the edges of the grain. This indicates that chili peppers were likely ground up
whole before consuming. The starch grains measure 25 x 22 microns on average, with the
smallest 15 x 10 microns in diameter and the largest being circular with a diameter of 35
microns. Based on these measurements the grains likely belong to domesticated chili peppers.
Starch grains produced by domesticated varieties of chili peppers range between 13 and 45
microns in diameter, while wild ones are smaller than 10 microns wide (Perry et al. 2007). Chili
peppers were also found in starch grain form in earlier contexts at La Corona (see Chapter 4,
Deposit 2), and have been recovered in both micro- and macrobotanical form from sites across
the Maya region (Cliff and Crane 1989; Lentz 1999; Lentz et al. 1996, 2014b; Morehart 2011;
Rosenswig et al. 2014). Chilies grow in a range of conditions, but they do require sunlight.
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Figure 5.5 Chili pepper starch grain cluster recovered from the mano fragment from the storage
area. A) Shown under transmitted light, and B) polarized light. Magnified x400.
Manioc, found in large quantities (n=53), was mostly recovered on the grinding stones,
with two grains on the Encanto Striated jar sherd. Earlier evidence of manioc came from a
feasting context discussed in Chapter 4, with grains recovered from a grinding stone. The
smallest grain was recovered on the metate from Room 3 and measures 12 x 15 microns while
the largest is 25 x 25 microns and was recovered on the mano from the eastern structure. On
average the grains measure 21 x 20 microns (Figure 5). Although some show clear damage, most
are structurally intact, indicating that the manioc was processed while raw (Chandler-Ezell et al.
2006). Manioc grows well in environments that are not ideal, for example in soils with low soil
pH and phosphorus, high levels of aluminum, and periods of prolonged drought (Isendahl 2011).
Manioc, however, is very sensitive to excessive soil humidity and requires well-drained soils
(Isendahl 2011:454). Nutritionally, manioc is low in protein but high in carbohydrate content.
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Figure 5.6 Manioc starch grain recovered from metate fragment from Structure 13R-10. A)
Shown under transmitted light, and B) polarized light. Magnified x400.
Maize (Zea mays subsp. mays) was also found in large quantities (n=80), albeit not on all
the artifacts. According to Piperno et al. (2000a), maize starch grains range between 4 and 24
microns, with a range of means between 8 and 16 microns. The starch grains of maize measure
on average 21 x 19 microns, and the majority of the maize grains have compression facets,
although rounder grains were also present. Some maize grains exhibit damage to their surfaces
and fissures, but retain their extinction crosses. This, according to Chandler-Ezell et al. (2006)
would suggest that maize was ground while raw. Other types of damage were identified,
including grains with darkened centers, typical of roasting (see Chandler-Ezell et al. 2006; Babot
2003). Large masses of gelatinized starch were also found, and this suggests that cooked foods
were processed on the manos and metates.
Four jicama (Pachyrhizus sp.) starch grains were tentatively identified. The starch grains
were found on two mano fragments, one from Structure 10 and one from the eastern structure in
the plaza (Figure 6). The grains measure on average 16 x 15 microns, and fit with modern jicama
grains, which range between 12 and 20 microns (personal observation). Jicama tubers are
consumed raw or in preserves (Atran et al. 2004:165); the crop is grown in Lacandon and
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Yucatec Maya milpas (Kintz 1990; Nations and Nigh 1980). Jicama is also mentioned as being
one of the foods prepared in underground Maya ovens (piibs)(Redfield and Villa Rojas 1962:41).
Netting (1977:333), citing a personal communication with Dennis Puleston, notes that jicama is
considered a snack rather than a staple.

Figure 5.7 Possible jicama starch grain recovered from mano fragment in Eastern structure.
A) and B) Different views of the same starch grain, shown under transmitted light. Magnified
x400.
Canna (Canna sp.) starch was recovered from the Encanto Striated jar sherd. This large,
diagnostic grain measures 55 x 35 microns (Figure 7). Canna starch was also recovered from the
grinding stone in Deposit 2 (Chapter 4). As previously mentioned, people in Mexico and Central
America, including the Maya, use canna leaves to wrap food that is placed in the earthen oven
(Angeles et al. 2013; Lascurain et al. 2014; Nations and Nigh 1980; Salazar et al. 2012). Nations
and Nigh (1980) report finding Canna in Lacandon Maya acahuales.
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Figure 5.8 Canna starch grain recovered on Encanto Striated jar sherd from the Primary Deposit.
A) Shown under transmitted light, and B) polarized light. Magnified x400.
Six possible sweet potato (Ipomoea batatas) starch grains were recovered from a metate
fragment and a jar sherd. The grains measure on average 21 x 19 microns (Figure 8), and have
similar characteristics to the grains mentioned in the previous chapter. These features are
consistent with the morphology and size of taxon Ipomoea batatas. Sweet potato has been
reported from only a few other sites in the Maya region (Guderjan et al. 2010:226; Lentz et al.
2014a; Morell-Hart et al. 2014).

Figure 5.9 Possible sweet potato starch grain recovered from metate fragment from Room 3.
A) Shown under transmitted light, and B) polarized light. Magnified x400.
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Arrowroot (Maranta sp.) starch was represented by one grain, recovered from the
Encanto Striated jar sherd, and measures 20 x 12 microns. The grain is oval with a wispy or yshaped eccentric hilum (Figure 9). According to Piperno and Holst (1998), the grains range
between 10 and 50 microns, while for Leonel (2007) they measure between 20 and 40 microns.
According to Atran et al. (2004:172) the tuber is washed, soaked in water for three days, and
ground up on a metate while raw, the latter to remove the indigestible fibers (Simms 2014:268).
The ground mass is hung to dry in a cloth. The fine starch is left to dry for three days, and
cooked like an atole. Arrowroot is also used to prepare foods cooked in the Maya earthen ovens
of Xocen (Salazar et al. 2012). While arrowroot is not typically recovered in macro-botanical
form, starch grains of this species dominated the assemblage from Yucatan (Simms 2014), and
phytoliths were recovered from middens in Belize (Abramiuk et al. 2011). As observed by
Simms (2014), scholars note the absence of arrowroot in the modern day diet of Maya, but
ethnographers noted the cultivation of this species along with other root crops, in Xocen,
Yucatan.

Figure 5.10 Arrowroot grain recovered on Encanto Striated jar sherd from the Primary Deposit.
A) Shown under transmitted light, and B) polarized light. Magnified x400.
Four unidentified starch grains were recovered probably from tubers based on elongated
grains with eccentric hilums, which is typical of root starch (Dickau et al. 2012). All lack
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distinctive features that could lead to certain identification. Two of these grains were recovered
from the Encanto Striated jar sherd, while the other two were recovered from the mano fragment
recovered in the eastern structure. The first starch grain recovered in the jar was damaged and
measures 17 x 10 microns, while the second one is 22 x 15 microns. The grains from the mano
fragment measure 20 x 15 microns and 15 x 12 microns. Unidentified starch grains were also
recovered, making up 25 percent of the total grains recovered (i.e. 62/249). A large number of
these starch grains were damaged. Damage was found both in terms of exposure to heat, but also
to mechanical damage that would normally occur on grinding stones. Damaged grains were also
found in the jar fragments, which suggest that the plants were processed prior to placing in the
jar for consumption.
Phytoliths. Diagnostic opaque perforated plates belonging to inflorescences in the
Asteraceae family were observed on four out of five grinding stones sampled, but were missing
from the two jars sampled for starch (Figure 10A). Other scholars have noted their abundant
presence in samples (i.e. Simms 2014), arguing that this probably indicates the presence of
weedy species in the nearby environment. Dickau et al. (2013:34) mention that their presence
suggests that the habitat was open or disturbed.

Figure 5.11 Asteraceae phytoliths from A) Metate in Room 3, and B) Mano in Storage Area
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Calcium Oxalate Crystals. Crystals were found in large quantities on the metate fragment
found on the surface of the abandoned structure. A sample of these crystals was sent for SEM to
the University of Mississippi, where Dr. Vijay Raman (personal communication 2015)
determined they were in fact styloids (Figure 11A). Styloids, one of five major forms of crystals
in plants, are longitudinally elongated crystals that form rectangular columns, but different
shapes and sizes have been reported (Prychid and Rudall 1999; Raman et al. 2014). Styloids
exist in families of both monocotyledons and dicotyledons (Prychid and Rudall 1999). The
styloids recovered in this sample were all fragmented, and therefore it was difficult to narrow
down their identification. In cross-section, the crystals seem to be either four-sided, or possibly
six- or eight-sided, and therefore resemble Types I (Agave), III (Psychotria), V and VI
(Dioscorea); these types refer to plants in which styloids were first described, meaning that they
are present, but not exclusively, in these plants (V. Raman, personal communication 2015).
Without being able to see the end-forms and sectional views of the crystals using SEM, it is not
possible to confirm what plant these are from. However, none of the plants recovered from La
Corona in starch form produce such styloids; therefore, I argue that another species was
processed on this grinding stone, which would also explain the fact that all the crystals were
highly fragmented.
Crystals were also recovered from the metate in Room 3, and when viewed under the
microscope, they appear as a bundle, indicating that these are raphides (Figure 11B). Raphides
are needle-shaped crystals that form in bundles and can occur in any plant organ (Crowther
2009). The raphides were seemingly not fragmented like the styloid crystals mentioned above,
which means that their pointed ends are visible. Without seeing them in cross-section, it is not
possible to say more, although based on their end-forms, they resemble Type I (Psychotria), II
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(Lemna), III (Agave), and IV (Dioscorea). Future SEM work may determine what species these
belong to.

Figure 5.12 Photos of calcium oxalate crystals. A) Styloids from metate fragment on Structure
10, x1000 viewed under polarized light (photo by V. Raman); B) Raphide bundle recovered from
metate fragment in Room 3, 100x (Photo C. Cagnato).
5.4.2 Macrobotanical Results
Macrobotanical remains were collected only from inside the three rooms of Structure 10,
and the results are presented below (See Table 5.3 for summary). A total of 65 L were floated,
resulting in 130 macrobotanical specimens and an additional 1.18 g of carbonized wood greater
than 2 mm. Maize remains including kernel and cupule fragments, glumes, embryos, and rachis
fragments were recovered, totaling 0.39 g in weight. Most of the maize consisted of kernel
fragments (N=64). Except for a small cob fragment from Room 3, the rest of the maize was
found in Room 2. This pattern mirrors the amount of wood charcoal in the rooms. Very small
quantities of charred wood and non-maize plant remains were recovered from Room 1, but this
room also contained the largest number of animal bones, including a small deposit of carbonized
animal bones, obsidian blades, and chert fragments (Ponce 2013).
Fruits recovered from the Terminal Classic occupation include zapote fragments (SNE=1;
Figure 5.13A). Zapote seed remains have been recovered from numerous sites across the Maya
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region (Cavallaro 2013; Cliff and Crane 1989; Miksicek et al. 1991), including from Late Classic
contexts at La Corona (Table 5.4). Zapote trees do well with moderate rainfall and tend to prefer
heavy soils with good drainage; however, they do not tolerate excess dry or wet conditions
(VanDerwarker 2006: 84).
One nance seed fragment was recovered, and this fruit is reported archaeobotanically
from numerous sites across the Maya region (Cliff and Crane 1989; Lentz 1991; Morehart 2011),
and from a feasting context at La Corona (Chapter 4). Nance trees can grow in open spaces,
secondary forests, and in soils that are not particularly fertile (Trabanino 2010). Moreover, they
are fire-resistant (Dahlin and Litzinger 1986). The sweet nance grows today in homegardens
(Trabanino 2010), and this was likely the case in the past (see Lentz et al. 2014a).
One uncarbonized papaya (Carica papaya L.) seed was recovered in Room 1, measuring
4.0 x 3.0 x 3.2 mm (Figure 5.13B). Fresh papaya seeds are black; however, the one recovered in
Room 1 is almost white and seems degraded. Although there is a strong possibility that this seed
is intrusive, other elements support a claim that it may be ancient. For example, the fact that it
has a dense seed coat, an argument put forward by Miksicek et al. (1991) when analyzing other
plant remains in the Maya region, combined with the fact that the flotation sample was collected
from the floor of a habitation room, could support this claim. Other papaya seeds in the Maya
area have been reported, from Kokeal (also uncarbonized, Miksicek 1983) and Colha (Caldwell
1980), with papaya pollen recovered at Cerros (Cliff and Crane 1989).
Attalea sp. (corozo) exocarp fragments were also recovered (Figure 5.13C). Other
fragments of palm endocarp were recovered, but the exact botanical identification was not
possible. Attalea sp. palms grow abundantly in Petén, and occur in both primary and secondary
forest associations (McKillop 1996). Attalea cohune Mart. trees prefer soils that are well-drained
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and are not easy to kill, apparently surviving methods used in slash-and-burn agriculture
(McKillop 1996). Archaeologically, this palm has been recovered from various sites (see Chapter
3), and its modern uses are numerous. The young fruits are consumed and their high potential for
oil production is noted (Bozarth and Guderjan 2004; McKillop 1996), and McSweeney (1995)
notes that the heart of the palm is a lucrative business in Belize today. Additionally, the hard
seeds can be used as tobacco pipes once one end is cut off (McBryde 1947:145). Further
evidence of palm use was found in Room 2, with the recovery of one spine belonging to the
bayal palm, measuring 7.0 mm in length and relatively smooth (Figure 5.13D). The morphology
of this spine makes it a good candidate for the bayal palm. Spines from the same species has
been previously identified at the site as well as at El Peru-Waka’ (Chapter 3), although it remains
unclear what they were used for.
Additionally, one carbonized prickle, lacking vascular material (Figure 5.13E) was
recovered in room 3, measuring 3.5 mm x 1.9 mm at its widest. This prickle does not resemble
the spines of palms typically found in Petén, thus I argue that it is likely from another species,
perhaps from a tree in the Bombacoid family (e.g. Ceiba sp., Pachira quinata (Jacq.) W.S.
Alverson), Erythrina sp. (Fabaceae), or Hura sp. (Euphorbiaceae). Unidentified carbonized
starchy remains were recovered from all three rooms of Structure 10, but were more common in
Room 3.
Unidentified macrobotanical remains include a fragment of a berry, superior with a
persistent calyx, measuring 3.19 x 2.1 mm (Figure 5.13F). The seeds inside the berry are
missing. A tiny pedicel or peduncle, about 1.0 mm wide, was also recovered; its small size and
fragmented nature do not allow for further identification (Figure 5.13G). A fragment of
mesocarp with seed coat or a starchy tuber fragment was also recovered, measuring 3.0 x 3.0 mm
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(Figure 5.13H). One small seed fragment was found (Figure 5.13I) that looks like a pointed
kernel inside a harder seed coat. Additionally, a small possible radicle from an unknown species
was recovered.

Figure 5.13 Macrobotanical remains recovered from Structure 13R-10. A) Zapote seed fragment;
B) Uncarbonized papaya seed; C) Corozo endocarp fragment; D) Palm spine (cf. bayal);
E) Prickle; F) Unidentified fruit fragment; G) Possible pedicel/peduncle; H) starchy fragment;
I) Unidentified seed fragment.

5.5 Discussion

The overall quantities of macrobotanical remains recovered from Terminal Classic
activity area contexts at La Corona were relatively low, and further identification of some plant
remains was not possible due to their small and fragmented nature. However, the recovery of
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microbotanical remains enhanced our appreciation of the number of plants available to the
people living at La Corona during this period. The results suggest that maize was consumed, that
chili peppers were available to spice foods, and that fruits such as zapote, nance, and possibly
papaya, were also consumed. Additionally, a diverse array of root crops was processed,
including manioc, arrowroot, canna, and possibly jicama and sweet potato. Palms were also
consumed, although it is unclear whether the fruit, oil, or both were the main target. In general,
maize was the only plant species that was found in both macro- and microbotanical form during
the Terminal Classic. Out of the 12 plant taxa recovered from the Terminal Classic contexts from
Structure 10, ten are also reported in Late Classic contexts at the site. The only two species
currently reported only from the Terminal Classic at La Corona are the Attalea cohune palm and
the uncarbonized papaya, both present in macrobotanical form.
Compared to taxa recovered from Late Classic period contexts, fewer Terminal Classic
taxa are represented. It must be stressed, however, that the contexts excavated for the two periods
were very different. The feasting deposits mentioned in Chapter 4 and other Late Classic
middens excavated by the author, presented in Table 5.4, not surprisingly contain a wider range
of plant remains than the Terminal Classic activity areas excavated by Jocelyne Ponce.
Moreover, the total liters floated were also different, with 65 L floated for the Terminal Classic
occupation, compared to a total of 83.5 L between the two feasting deposits. However, the
Terminal Classic contexts also yielded grinding stones and ceramic sherds that were
subsequently analyzed for starch grains and phytoliths. As stated earlier, microbotanical analyses
are ideal for recovering plants that rarely enter the archaeological record due to the way they are
processed or other factors. Thus, while these contexts are clearly different, they provide a general
overview of the environmental conditions present during the Late and Terminal Classic period.
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The botanical remains from the Terminal Classic period at La Corona suggest that some
parts of the local environment continued to be disturbed, with open spaces that may have existed
for creating first stage milpa. The recovery of maize, chili peppers, and manioc, commonly
grown in milpas today, support this claim. Of course, some of these species might have also been
cultivated in homegardens for subsistence or even for medicinal purposes. These plants could
also have been grown in raised fields (Denevan and Turner 1974; Turner 1974; Wiseman 1983),
but no evidence of raised fields exists at La Corona thus far. Moreover, the presence of
Asteraceae microfossils is considered as evidence for environmental disturbance (Dunning and
Beach 2010), which can include agricultural areas as well as human habitation areas
(Bhattacharya et al. 2015; Ford and Nigh 2009; Hammond and Miksicek 1981; Jones 1994;
Kennett et al. 2010). While these plants indicate the presence of open spaces such as milpas or
homegardens, the degree of disturbance is not possible to evaluate based on the current data.
While there is evidence that the local environment was disturbed, plants in the Aster family are
not necessarily invasive, as many are encouraged, tolerated, or even planted (Ford 2008).
Identification of the exact species of Asteraceae in microbotanical form was not possible. Even
so, asters are known for their multiple uses including medicinal (Abramiuk et al. 2013; Beach et
al. 2015a), and for spicing beverages (e.g. Tagetes sp.; Neulinger et al. 2013; Wyatt 2002).
Additionally, the presence of flowers in gardens could have been important for bees, as people
today keep beehives in or near their homegardens (Kintz 1990; Wisdom 1940).
The presence of trees such as nance, zapote, and possibly papaya, indicates that these
plants continued to be of value to the ancient Maya throughout Terminal Classic times. However,
reconstructing the environments in which they were actually located is not straightforward,
especially when species cannot be identified. For example, depending on the species, zapote
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trees can be found in proximity to homes (Lentz et al. 2014b), and in orchards (Wisdom 1940),
while others argue that zapotes are more indicative of secondary forest or acahual (Ford and
Nigh 2009; Nations and Nigh 1980; Nigh 2008). Finally, some are tended in the forest (Atran et
al. 2004). Interestingly, however, Dunning et al. (1999) note that regardless of their ecological
preferences, economic species within the Sapotaceae family seem to have been managed.
Similarly to the zapote, nance trees could have been tended in a homegarden, orchard (Atran et
al. 2004; Lentz et al. 2014a), or in secondary forests (Ford and Nigh 2009). Papaya trees are
found in a range of habitats, including disturbed spaces such as milpas, gardens, orchards, and
open forests (Atran et al. 2004; Carvalho 2013; Lentz and Dickau 2005). Finally, palms
including bayal and cohune were also present. Cohune (Attalea sp.) is reported as a secondary
forest plant but could also be found in primary forest (Atran et al. 2004; Ford and Nigh 2009).
Bayal (Desmoncus sp.), on the other hand, has been noted to grow in disturbed environments,
secondary forests, and in primary wet forests (Atran et al. 2004; Henderson 1995; Lundell 1937).
Papaya trees have been reported in every type of environment from homegardens to primary
forest (Carvalho 2013; Lentz and Dickau 2005; Lundell 1937). Thus, some of these trees might
have been tended in homegardens or orchards, but could also reflect the presence of a more
mature forest or canopy. Many of the taxa can grow in a range of environments, thus there is no
clear evidence that primary forests were present or used by the ancient Maya at La Corona
during the Terminal Classic. However, two other lines of evidence should be considered, as
described below.
Late and Terminal Classic ritual contexts at El Peru were excavated by Navarro-Farr and
colleagues (2013), who found large quantities of cultural materials associated with deposits on
and around Structure M13-1. Plant remains identified by the author include various species,
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including seeds of siricote (Cordia sp.), zapote, sapodilla (Manilkara sapota (L.) Van Royen),
and two palm trees (Acrocomia and Attalea sp.), as well as maize in cupule and kernel form. As
noted by Lentz et al. (2012), sapodilla is considered a plant from a mature, closed-canopy,
tropical forest, and thus, its presence in ritual deposits suggests that stands of this plant still
existed, along with a number of other trees. El Peru, located only about 30 km south of La
Corona, is known to have occupation during the Terminal Classic (Navarro-Farr et al. 2008), and
this evidence, albeit preliminary, suggests that unless these fruits were brought from other places
by visitors, the environment around El Peru, and potentially areas near La Corona, consisted of
some mature forests. El Peru’s proximity to the San Juan and San Pan Pedro Martir rivers may
explain the continued presence of forests at this time.
Moving away from the plant remains, we can also consider the faunal remains recovered
from the final occupation. Ponce (2013:142) mentions that whitetail (Odocoileus virginianus)
and peccary bones were recovered. Mollusks and turtle bones were also recovered. Large
mammals represent over two-thirds of the entire assemblage, but unfortunately most are not
identifiable. When we compare these remains to the habitats typically inhabited by these
animals, we find that a majority inhabits disturbed or agricultural areas (Emery and Thornton
2008). While it is not possible to make meaningful comparisons without a larger faunal
assemblage, it seems clear that agricultural or disturbed areas existed at the site, thus supporting
the paleoethnobotanical data presented here.
I next consider the ecological conditions of these plants. For example, cohune palms tend
to thrive in disturbed environments (Henderson 1995), and palms are easy to grow and require
little care (Lentz et al. 2014b). Nance trees are drought-tolerant and do well in infertile soil
conditions. Manioc is also able to grow on a range of soils, including infertile and poor soils, and
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can stand prolonged periods of drought; however, it favors well-drained soils (Dixon 2011). The
zapote, however, is more sensitive and requires moderate rainfall, with intolerance to excessive
drought or wet conditions (VanDerwarker 2006:84). Native Canna species such as C. glauca L.
grow in wet environments while C. indica L. grows in secondary and primary forest and is also
reported as growing in fields or used by modern Maya (Atran et al. 2004; Nations and Nigh
1980; Neulinger et al. 2013). Unfortunately, it was not possible to identify the Canna grain to
species, and therefore it remains unclear which environment this particular taxon indicates.
Some taxa recovered from Terminal Classic contexts indicate that more drought-resistant
plants were present during this final phase of occupation. However, it must be noted that most of
these possible drought-resistant taxa were also present in samples from the Late Classic. Thus,
without further studies and data, it is not possible to make substantial claims whether droughts
were a problem for the occupants of this particular site. During the Late Classic, genera that are
noted for their preference to aquatic or wet environments were also recovered, such as the
waterlily, Najas sp., and Potamogeton sp. (Lundell 1937). Both Najas and waterlilies occur in
slow-moving or quiet waters (Lundell 1937). Additionally, waterlilies require clear and clean
waters (Lucero 1999a:41). While one waterlily seed is not much to go on, it is clear that during
the Late Classic, populations had access to water, either in the nearby sibales and the aguada
near the palace. More research will be necessary to evaluate whether droughts, as reported in the
literature, affected La Corona during the Terminal Classic, and if so, how severely. Did
populations initially move into the city center where water was more accessible, before
completely abandoning it at some point? Populations with access to water continued to live at El
Zotz during episodes of droughts into the Postclassic, whereas at larger, more populated sites
such as Tikal, this was no longer possible. It will be fruitful to investigate the extent of Terminal
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Classic occupation at La Corona. Lucero (1999b) makes a good point that massive population
decrease in the Terminal Classic may be exaggerated, as groups could have used non-platform
houses. The presence of non-mound structures in the plaza south of Structure 10 suggests that
this may well be the case at La Corona.
Based on the evidence at hand, inhabitants of La Corona during the Late Classic had
access to a broader range of plants than in the Terminal Classic. Admittedly, this could be linked
to sampling and preservation biases. The presence of maize and other cultigens, along with
weedy and pioneer plants, in macro- and microbotanical samples from Late Classic contexts
supports the idea that the milpa cycle or another form of food production was practiced at La
Corona. The Terminal Classic also had evidence of disturbance taxa, albeit only in
microbotanical form. Although we do not have direct evidence of weedy plants in the Terminal
Classic, if Asteraceae are present in it is not impossible that other weedy plants were growing in
the same anthropogenic areas, and these could have been harvested by the ancient Maya if
desired. One thing that is clear is the extensive use of root crops by the ancient Maya at this site.
The presence of root crops in the Terminal Classic period is interesting. Root crops were
not previously considered important components of the Maya diet (Bronson 1996; Coe 1994;
Hammond and Miksicek 1981); indeed, they were often dismissed (Cowgill 1971), or considered
as famine foods (Marcus 1982). As noted by Netting (1977:322), root crops have been “unjustly
maligned”. However, recent archaeological evidence provides support that root crops were
important components of the diet (Simms 2014), and ethnohistoric sources note that while the
Spanish saw Xanthosoma sp. as an emergency food, the indigenous New World populations
valued it highly (McBryde 1947:140). The presence of numerous crops at La Corona during the
Terminal Classic, which were also commonly used in the Late Classic period, suggests that root
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crops were important and unlikely to have been simply used as famine crops. Although some
identifications remain tentative, there is evidence for at least five different tubers being used,
namely manioc, arrowroot, canna, jicama, and sweet potato. All five species were also used
during the Late Classic. Thus, even if the Terminal Classic was a period of drought and possible
famine, it seems highly unlikely that tubers were only used as famine foods. Root crops are
commonly reported being grown in milpas today (Lundell 1937; Neulinger et al. 2013). Jicama is
“eaten as a dietary supplement or as a staple” (Kintz 1990:27). Root crops such as sweet
potatoes, manioc, and Xanthosoma can be cultivated and harvested months later, therefore
extending food availability (Drucker and Fox 1982; Wisemen 1978). Moreover, “(t)ropical root
crops, with their underground organs specialized for starch storage, are adapted to survive dry
seasons and to grow quickly once the rains return” (Harris 1972:186). Finally, once harvested,
tubers tend to survive longer if processed. However, as Miksicek at al. (1991:80) found out
through experimental archaeology, root crops such as manioc and jicama, were able to preserve
for 16 weeks when placed in a chultun. A lack of extensive comparative material from other
Terminal Classic contexts does not allow for the evaluation of the importance of tubers during
this time period. However, macrobotanical data from other sites in the Maya region dated to Late
and Terminal Classic contexts do exist.
Aguateca, located in the Petexbatun region of Petén, was completely abandoned around
A.D. 800 following an enemy attack (Inomata et al. 2002), and Cavallaro (2013) reports on the
recovery of plants such as zapote, nance, maize, Attalea sp., chili peppers, and purslane. The
nearby site of Dos Pilas was abandoned by the elite in A.D. 761, but occupation continued into
the ninth century. There, Late Classic and Late to Terminal Classic transition contexts contained
plant remains that include Attalea sp., achiote, nance, maize, zapote, and chili peppers. Plants
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recovered from Terminal Classic contexts include achiote, the Geonoma sp. palm, and two
species within the Sapotaceae family. Interestingly, no maize was recovered from this Terminal
phase (Cavallaro 2013). Finally, at Tikal, Terminal Classic contexts, ranging between A.D. 850
and 950, contained evidence of maize, nance, hogplum, and ramon, just to mention a few species
(Lentz et al. 2014a). Based on these few datasets, populations at La Corona during the Terminal
Classic had access to similar plants — if not more, when tubers are also considered — as those at
other sites in the Maya Lowlands. The diet of the Terminal Classic inhabitants of La Corona
seems to have been balanced, consisting of carbohydrates such as maize and various tubers,
along with fruits and palms. The ubiquity of the chili peppers on the grinding stones and other
artifacts suggests that chili peppers were as important as they are to modern populations, who use
chili daily as a condiment on at least half the foods they consume and for medicinal purposes
(Redfield and Rojas 1962; Wisdom 1940). Papaya has been found to contain numerous minerals
and vitamins (Nwofia et al. 2012), and the seeds contain oils fit for human consumption
(Malacrida et al. 2010). Moreover, palms also provide oils. Of course, there are plants that could
not be identified further, and these could have provided further nutrition.
Moreover, the ancient Maya prepared different types of beverages. The Encanto Striated
jar seems to have contained maize, perhaps in liquid form to serve as a beverage, such as atole
which is made from ground maize gruel, and served in sweet or sour varieties (Hull 2010), or
perhaps an alcoholic beverage. Manioc, canna, and arrowroot were also recovered. Atole made
with arrowroot has been reported as being produced today (Atran et al. 2004). Manioc and canna
can also be fermented (Dixon 2011; Smalley and Blake 2003). Chili peppers were likely used to
spice drinks such as atolli. At Aguateca, chili pepper seeds were found in association with a
Pantano Impressed jar, a vessel form usually used for liquids, including chili-flavored atolli
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(Lentz et al. 2014b:211). A large numbers of starch grains remain unidentified due to damage,
which includes milling damage. The Tinaja Red jar contained a greater number of maize starch
grains, chili pepper starch grains, and sweet potato grains, the last, which can also be used to
make fermented beverages (Smalley and Blake 2003). Starch grains with damage were also
found, including large clots of gelatinized masses of starch, which would indicate that the foods
were boiled.
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CHAPTER 6
CONCLUSIONS

In this dissertation I have presented archaeological data in the form of starch grains and
macrobotanical remains from excavations at two Classic period sites in the Southern Maya
Lowlands: El Peru-Waka’ and La Corona. It has long been know that plant remains provide a
unique view into the past, and the results obtained from this particular research are no different.
Considering that plant remains in this part of the world may be trickier to recover than in other
regions due to cycles of wet and dry seasons, their recovery is exciting on several levels. Not
only does this research demonstrate that plant remains can be successfully recovered in this
particular part of the Maya region, but it also provides clues to how ancient Maya conceptualized
their world, what foods they consumed in special events, and what the ancient landscape around
La Corona may have looked like during a time of inferred climatic and social stress.
Although very different contexts were analyzed at these two sites, there is no doubt that
the ancient Maya living at these sites used a broad range of plants in both their dietary and ritual
activities, and often these species overlapped across the two realms. The diversity of plant taxa
identified is not surprising considering the richness of the neotropical forest and sophisticated
agricultural practices that allowed the ancient Maya to exploit diverse environments. Each
context investigated, however, provides important information on different aspects of life at La
Corona and El Peru. Next I present brief summaries of each chapter.
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6.1 Summarizing the Contexts

6.1.1 Fire Shrine at El Peru-Waka’
The discovery of a fire shrine atop the adosada of Structure M13-1 at El Perú-Waka’
supports the archaeological and epigraphic records which have at various places in the Maya
region, including El Peru, made reference to the arrival in A.D. 378 of Siyaj K’ak’. This event
resulted in the introduction of the fire shrine cult (Wite Naah) from Teotihuacan to the Maya
Lowlands. The presence of a monumental fire shrine, dated to centuries after the arrival of Siyaj
K’ak, indicates that the fire cult continued, linking the present with the past. This past was
recreated by many other Maya cities during the Late Classic and even in the later Aztec period.
Themes of fertility, fire, and water were important, if not central to the ancient Maya. The
plants and other organic remains that were burned had special meaning to them, perhaps
reflecting the importance of their fields and forest gardens, where domesticated or semidomesticated trees were managed. Moreover, the presence of weeds, commonly found in
disturbed landscapes, were also recovered. Weedy taxa may have been considered important, in
part due to their association with an important activity: the burning of the milpa. This act
represented the beginning of a new agricultural cycle and the continuation of life.
The presence of weedy plants such as amaranth, goosefoot, purslane, false mallow, along
with crop plant such as maize and chili pepper, strongly support the hypothesis that the fire
shrine on M13-1 was important for rituals involving concepts such as fire, renewal, and the
continuation of time by feeding the gods and keeping them satisfied. The fire shrine was
therefore central in maintaining the connection between the past, the present, and the future.
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Thus, by continuing to use the cult of fire, rulers of El Peru perpetuated the cycle of life and in
turn, fulfilled their roles as divine kings.
While it is unclear when exactly the fire shrine was used, it is likely that the layers
excavated represent the final burnings carried out in this particular building. The discordance
between the radiocarbon dates and other forms of archaeological evidence requires further
investigation. However, considering that the architecture, ceramics, and epigraphy support an
eighth century use of the fire shrine, one hypothesis is that heirloom artifacts were burned in the
fire shrine. The fire shrine and the room in which it was housed were later terminated, and kings
and queens continued to rule at El Peru until some time during the ninth century A.D. Therefore,
not too long after the fire died, so did the belief in divine kingship. However, what never died
was the memory of past; a past that was re-enacted through termination and reverential activities
on and around M13-1 by locals or visitors in the later decades or centuries. Remarkably, a
vibrant Maya community continues to this day to perform rituals that involve the use of fire and
organic materials. Undoubtedly, these rituals have been shaped by history and circumstances, but
archaeological research, including my own, suggests that current ritual practices have very deep
roots.

6.1.2 Feasting at La Corona
Previous excavations at La Corona have revealed the importance of feasting activities
among the inhabitants of this site. Starting in the Early Classic and continuing into the Late
Classic, the inhabitants held large feasts as exemplified by numerous middens on and around
structures in Coronitas, the ceremonial part of the site. I presented the plant remains from two
feasting deposits in Chapter 3 with the goal of reconstructing the ancient meals prepared and
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served at these events. Moreover, I tried to determine whether similarities or differences within
these contexts might indicate the types of feasts that occurred.
It is unclear exactly when the feasts took place, but when we combine the radiocarbon
dates, ceramic analysis, and hieroglyphic data, it seem that both events were carried out in the
Late Classic, sometime after A.D. 760. The exact reasons for the feasts are not fully understood,
but based on the material remains it is likely that the feast associated with the deposit inside the
chultun behind Structure 10 was attended by a large group of people, including members of
different social strata. This event may have been held at a key moment in time, for example to
mark a calendrical event, to unify the community during a time of unrest and political and social
changes in the region, or even to celebrate the memory of the Kaan dynasty with whom people of
La Corona had clear ties during most of the Late Classic period. The deposit associated with
Structure 7, however, was likely the result of a more private and exclusive event attended by a
smaller number of people.
Participants at both events likely consumed a range of food and drinks, took part in ritual
activities including burning incense, and set the scene for a performance by playing musical
instruments. However, the plants recovered from these feasting deposits are very different when
compared to each other as few plant species overlapped. Plants that occurred in both deposits
include maize, Phaseolus sp., and Asteraceae family seeds. It remains to be seen whether the
plants reflect the particular type of feast, or whether this variability is due to differential
preservation or discard practices. Both deposits contained some unique species that had not yet
been reported in archaeological contexts from the Maya area, notably Argemone mexicana sp.,
Xanthium sp., Ochroma pyramidale, and Najas sp. Their significance is difficult to assess
without a larger sample of feasting deposits with which to compare and contrast these results.
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What is more certain is that the ancient Maya participated in feasts, and that individuals
were able to create, maintain, and manipulate their positions in the community through the
sharing or exclusivity of displaying large quantities of special foods foods and drinks, or by
providing unique or unusual ingredients in the preparation of such meals. Paying particular
attention to the foods at these events can provide important information, as food is socially
encoded, and the manner it is prepared, served, and even discarded, provides messages that
archaeologists can empirically study.

6.1.3 Terminal Classic Occupation at La Corona
It is unclear when the people who lived on and around Structure 10 at La Corona
abandoned the site. Moreover, the reasons for abandonment have yet to be determined. Ceramics
and radiocarbon dates suggest that occupation lasted into the tenth century A.D., but only more
research will be able to clarify this issue. It is clear that some reorganization at the site occurred
after A.D. 800, and that different residential strategies were occurring. Another question that has
yet to be fully resolved is who moved into the plaza adjacent to Structure 10. Three hypotheses
have been made, the first being squatters moved into the city center, a scenario not unknown
during this period at other sites in the Maya Lowlands. Secondly, the inhabitants may have been
descendants of the royal family or elite members that re-occupied this particular structure during
the Terminal Classic (Ponce 2013). Third, the inhabitants may have been elite, but re-using
Structure 10 as an activity area. As mentioned earlier, this is not the only evidence of Terminal
Classic occupation at the site; however, it does represent the first effort to reconstruct the diet
and in turn the possible environment at the time. Although more investigations are needed to
assess the extent of occupation at the site, it is clear is that these occupants were not broken off
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from the larger Maya world, but adapted to the larger socio-political processes affecting the
Maya Lowlands.
The plant remains suggest that the occupants consumed a range of plants, and likely had a
diverse diet available to them. Milpas and/or home gardens were still being used to grow foods
including maize, chilies, and various types of tubers. Trees such as nance, zapote, and palms,
growing in either secondary vegetation (acahuales) or primary forest, were also represented.
Thus, the environs of La Corona were not likely completely desolate of resources or areas that
could be cultivated. One key limitation is not being able to identify to species the plant remains,
and therefore to fully understand their ecological preferences. Nevertheless, the presence of
economic trees demonstrates that ecological conditions permitted these trees to live in the area,
whether they were tended in orchards or being encouraged or transplanted in fallow zones. One
issue that is more problematic is how plentiful these resources were. While we can extrapolate
that a family or even multiple families lived in Structure 10 and in the plaza, it is unclear whether
the resources would have been available to a greater number of families if they lived in the same
area. Moreover, the intensity of the food production system (short vs. long-fallow) that was
being followed cannot be determined with the data at hand.
What can be inferred is that many of the plants found in the samples, such as manioc and
nance, grow in less than ideal conditions, withstanding drought and infertile soils. Climatic
variability can make for unpredictable circumstances, for both modern and ancient farmers (Rice
1996), and therefore it is interesting that the plants recovered include those that could be
preserved for long periods of time, especially if processed into starch powder, such as arrowroot,
manioc, and chili peppers. The ability to use plants that can be stored for longer periods, either
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by processing or by placing in special storage areas, can be extremely advantageous. In times of
uncertainty, plants that could be stored became valuable.
Ultimately, this is a small-scale study and there is much work to be done. However,
scholars have criticized extrapolation of data from one region to another, advocating more
localized studies since each local area has specific environments and ways in which the
populations modified and obtained their foods (Dunning 1996; Fedick and Ford 1990; Robinson
and McKillop 2013). These data can help refine our picture of local events, and with further data
in the form of plant remains, we can slowly piece together the events that occurred after the
“collapse”. While deforestation could well have occurred around La Corona, the data recovered
here suggests that useful trees were still growing, and that the Maya who lived here during the
Terminal Classic period were still managing and tending orchards or secondary forests. Like
many scholars today, I suggest that environmental degradation was not the only reason why the
Maya “collapsed”. While droughts and other ecological problems have been noted for the Maya
Lowlands, it is unclear how these directly affected the populations at La Corona. The
abandonment of the site was likely due to a combination of factors, factors that have to be
evaluated further.
Comparing and contrasting plant remains across different contexts, sites, and time period,
can be challenging. However, even taking into account the limitations of the data, there is no
doubt that using a multi-proxy approach can be valuable and helpful. The recovery of starch
grains aids in recovering a maximum number of taxa, including species that would otherwise go
undetected, in this case chili peppers and root crops. Although grains on the grinding stones
might have originated from plants processed during an earlier time period, the recovery of sherds
that stylistically date to the Terminal Classic, a date corroborated by the radiocarbon dates from
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the same deposit, strengthens the argument that these plants were processed in this time period.
Moreover, numerous taxa recovered from the sherds were also found on the grinding stones;
therefore it seems more certain that these plants were processed during this later period. The use
of multi-proxy variables is clearly important in such studies. Ideally, future studies will
incorporate pollen cores to understand larger-scale changes of plant species through time.
There is no doubt that the Maya Lowlands were transformed during the Terminal Classic;
however, it is becoming clearer that different regions and sites experienced this process
differently. If indeed people living at La Corona experienced periods of drought, occupants
living on and around Structure 10 seem to have adapted to their situation, and could have thrived
for a certain time, even when faced with drought or other difficult environmental conditions, as
observed elsewhere (e.g. Stahl and Logan 2014). More research will allow us to understand the
extent of the population at La Corona during the Terminal Classic, and potentially elucidate the
choices individuals made when confronted with social, economic, and potentially, environmental
stresses.

6.2 Final Remarks

Macrobotanical remains were recovered in larger quantities and in a state of better
preservation in sealed deposits, such as the fire shrine at El Peru and the feasting deposit inside
the chultun at La Corona. Plant remains from the Terminal Classic occupation at La Corona were
less numerous, in part due to poor preservation. Thus, it is clear that to obtain a broader range of
information, at least in the Maya Lowlands, multiproxy approaches have to be undertaken. The
use of methods that allowed for the recovery of macro- and microbotanical remains enhanced the
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types and quantities of data obtained for this research. The successful application of different
methods in the recovery of plant remains, otherwise invisible, supports the idea that systematic
recovery of plant remains is worthwhile.
Although the types and quantities of plant remains recovered will vary from site to site,
and from region to region, the archaeobotanical data obtained from these two sites demonstrates
that we have much yet to learn about the ways in which the ancient Maya prepared their foods
and conceptualized their world. The analyses undertaken from contexts at La Corona and El
Peru-Waka’ have yielded interesting results, but two main topics or issues of particular interest
are highlighted below.
The first topic concerns the recovery of what we consider weedy taxa. So far, there are
few instances in which amaranth, chenopods, and purslane, among others, have been reported by
archaeobotanists working in the Maya region, and therefore it is difficult to assess the relative
importance of these plants. It is interesting to consider the contexts from which these taxa were
recovered at El Peru and La Corona, the feasting contexts in particular. Feasts, as social
practices, are events where special foods and drinks are served. Edible greens, however, are not
always perceived as valuable foods; therefore, their presence in such a context may seem out of
place. The presence of weedy plants inside the fire shrine at El Peru seems less unusual if we
understand their possible association with the milpa cycle and the need to feed the gods through
the burning of organic remains. It remains to be seen if these plants were valuable beyond their
ritual symbolism, and whether this belief extended to the Maya living outside of El Peru.
Regardless, the presence of these weedy plants in feasting contexts — assuming that they are not
the result of seed rain or accidental inclusions— should lead us to reconsider one of two things.
Either we reconsider the nature of feasting in the Maya region or the way in which these
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particular plants were perceived by the ancient Maya. Further studies will be necessary to
address this issue.
Second, I would like to highlight the recovery of tubers. Root crops were recovered the
Terminal Classic, a period synonymous with societal collapse and environmental degradation,
but I argue that we should not equate these plants with scenarios of starvation and desperation.
Although past scholars have proposed that tubers played an important role in the diet of the
ancient Maya, it is only more recently that microbotanical evidence has been available to address
this question in areas outside of Ceren. Data from grinding stones and ceramic vessels from La
Corona indicate that a range of root crops were processed by the ancient Maya. While their
relative importance compared to other foods cannot be determined at present, there is no doubt
that crops like manioc, arrowroot, and possibly jicama and sweet potatoes, were utilized by the
Maya at La Corona. The presence of these crops in both Late and Terminal Classic contexts
suggests that it is unlikely they were used solely as famine foods. Similar to the discussion of
edible greens, the contribution of tubers to the ancient Maya diet requires more investigation. It
is clear that the ancient Maya were resourceful, diversifying their foods not only to suit their own
preferences but to deal with local environmental conditions.
A number of directions can be taken to further enhance the results obtained from this
study. First, future excavations may determine whether M13-1 is the original place of the Wite’
Naah visited by Siyakh K’ahk in A.D. 378. If so, this could reveal valuable information
regarding the nature of this early fire ritual, and whether it changed form through time.
Moreover, excavation of the northern niche, with flotation, and micromorphology, will likely
refine our understanding of this particular context further, providing detailed information on
temperature of the fire, types of materials included to start and keep the fire burning, and
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evidence for sweeping or cleaning the hearth after use. Additional radiocarbon dates will serve to
refine the chronology of this important context.
Secondly, investigating Terminal Classic contexts at both sites will enhance our
understanding of the ways in which people adapted to changes in this particular region.
Comparisons with other contemporary deposits at these sites may indicate whether the plant
remains from the occupation on Structure 10 at La Corona are unique, or whether inhabitants
across the Petén had access to the same range of foods during this period. Finally, the frequency
and importance of underappreciated foods, such as root crops and edible greens, should be
further investigated from contexts at both sites.
Plant remains provide tangible evidence of activities and practices that are often lost to
those studying the past. Clearly, the lives of the ancient Maya were much more complex than
what appears on spectacular murals, ceramics, and stelae. This paleoethnobotanical study adds to
our understanding of ancient Maya populations, while at the same time demonstrating that there
is much we do not know about region-specific practices involving the use of plants in daily and
ritual spheres. These practices and beliefs need to be further investigated, and the continuous
efforts by archaeologists and paleoethnobotanists working in the Maya region, preferably using
multiproxy approaches, can only further our comprehension of this complex civilization.
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